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From the Editor

A MAP scaLe of one to one million doesn’t sound all that
hig—but it resulted in what may well be the largest tat
paper map ever produced. The 135-by-66-foot monster
covered the basketball court at the University of Mary-
land's Cole Field House when we assembled all 720 tiles
for pur " Revolutions in Mapping ™ story.

It was the culmination of a three-year project to com-
puterize all the Society’s priceless mapping data, most of
which had been stored on bulky, deteriorating film sheets.

Maps have always been a big part of National Geo-
graphic. They are an unparalleled teaching tool, and
that™s why we are delighted to announce the Society’s
plans to distribute some 112,000 laminated world maps
free of charge to every public and private school in the
United States. This monumental one-million-dollar effort
ts being spearheaded by our Education Foundation,
which is celebrating 1ts tenth anniversary,

Major funding will come from the Foundation, the
Society, and a new group of corporate sponsors, the
Mational Geographic Millennium Partners.

These visionary corporatinns—=Subaru of Amernica,
the American Plastics Council, the Eastman Kodak
Company, and State Farm Insurance Companics—are
also contributors to another groundbreaking Society
imitiative: the commitment of a mulhon dollars a vear
o sipport our new Committee for Exploration. The
committee will weigh grant applications with an éve not
only to whether they will yvield new knowledge but also 1o
how the projects capture the spirit of human adventure.

Same say the world is fully explored. But thanks 1o
our generous new pariners, the adventure may well be
jast begimning.
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Where dowe 2o next?

» Fu!ﬁwimﬂ old caravan routes, camel-borns trovelers are guided across Mauritanian dessrt
"
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We shall not cease from exploration
And the end of all our exploring
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Will be to arrive where we started
And know the place for the first time.
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The millenmium senes continues in May with the Physical World




Revolutions

By John Noble Wilford
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Brightening with each swipe of a workman's cloth, stained glass in the Christian
sclence Mapparium in Boaston, Massachusetts, shows political boundaries and




in VMiapping

Photographs by Bob Sacha

coastlines charted after millennia of mapmaking. Twentieth-century tools allow car-
tographers to look baneath forest and ocean and to glimpsa deep into the universe.




Circular Logic

several stories down but still sunlit, the waters of an ancient well near Aswan, Egypt, mark
the arrival of the summer solstice. In the third century 8.c. in Alexandria, the Greek scholar

Erntosthenes relied on both geometry and reports of the sun's annual appearance almost




directly over Aswan to caleulate Earth's circumference, armving at an estimate « to the

BCtunl thstance, NS suUcceassors put the |‘|I_.:||_|r|-| at tar |I:"_'E"_'|. |__]|'|.'II'1I:.| Columbus the mistakon IIIr'_‘.I

that India lay half as far from Portugal if traveling west across the Atlantic as east across land




Cardinal Directions

Like points ol a compass, four officials of the Vatican Secret Archives stand silhouetted below

the Tower of the Winds, built durimg the Renaissance. The room’s ceilling bears Latin and

Greek names of 12 winds, personified in puffed-cheeked figures blowing into the center along




golden lines joined at a star. There a pointer connected to a rooftop weather vane shows tha

direction of breezes outside. Before they knew n tic north, sailors navigated by the winds,

which charts showed radisting out from what came to be called a compass rose




“It is a strange thing . . . that of this globe of the Earth . . . only
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the half part up to our time has been traveled and known.”

Piolemy. Mercator and the Cas

LIAITIE &5

sitit imilvy—seem as

cherubs pulhng winds from the
margins of old maps. Genera
fions ol |r|'|'||'|---_'-. | -.-;I|.11"1
.L|'.:-|-_E:'. ks and thendiolites
Appeal almost Paleolithic com
nared with todav's computers,
cameras, multispectral scan
ners, satellites, and the Global
Pasitioning System

No longer s the mapmaker's
vision, conhned to what the
human eve can see. The per
gpective of mapmaking  has
shifted from the crows nest,

mountaintop, and airplane o

orfnial heights, Seismic probes
reveal Earth's  underground
|-'||_'|I'-:,'I|'.|':"!'|'. 111 I.':|I:|_ | :.|J.I|.
LY I'II|'|I ||-||'|II|.I"‘- I TOWAYe

ragiin -.|3_',|1.1!-. ot @ given sLiflace
IO Créale images Of 1ts CONtours
and textures, penctrates jungle
foliage and has produced the

first maps of the plamns and

mountains of cloud-shrouded
Venus, A radar system carried
by space shuttles has revealed
mcient waterwave buried be-

neath the desert sands of Egypt,

IreCiine _||'|_'|_|.l|_|-||ll-_'||-!. L0y SiUEEs
1 =

n._-._upie,_'-J bv earlv humans: And

such charts—which failed to account for Earth’s curva- a combination of sonar and
ture—allowed mariners to navigate close to shore butl radar produces charls ol the
could send a ship off course in vaster waters beyond. seafloor, putting much of Earth

y for the hrst b

'‘Suddenly it's a whole different world for us,” savs Joel Morrison,

o the ma

chiet of geography at the LLS. Burean of the Census. Our uture as map

|'|'|,]|-.:|_': ' EVen e years Irom pow—I15 Uncertan.

HE woRLD'S LargesT collection of maps resides in humbie

aguarters at the Library of Congress in Washington, 1.0

In the basement of the lames Madison Memortal Bulding,
voAlr Over I|'|-'
Ceography and Map Division, a buried treasure of 4.6 million map
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Ralph Ehrenberg pre sides with a quiet, scholar

sheets: and 3,000 atlases. In a humiditv-controlled vault F

] i [,
ections of elaborate maps—th ["I|.|L o the golden

[E'.lll'- out bound onl
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“"Some do understand that the knowledge of the longitude might

e of Dutch cartography. We admire a 12.volume st printed
and hand-painted by the Blacu family. Gerardus Mercator's
final contribution to cartography was to give such books
the name they go by todayv—"atlas,” for the legendary
astronomer-king who created the first celestial globe,
In the reading room scholars examine other old
maps with magnifying glasses, and genealogists
search for ancestral towns. They wear thin
LOILEON ;'_=.||'..|'-. LN |Ir1ll_|_',_r thie |.r.l,!_'_|||_ sheels
from body acids. which corrode paper,
Across the room people are hunched in
front of computer screens. They oo are
stUAYINg maps, and i $0me Cases gen
i'r-'=||||:._: thelr own m the ime 1t must
have taken early chaortmakers to draw
1 single rhumb line, or line of con
stant Compass direction
With their prod RIOUS memo
rics, computers hold all mannes
af data about people, places; and
environments—1the stult ol TINA S
—and make them readily available
o anyone imbtiated in cvberspace
Click. Almost mstantly infor
mation is displayed on the screen in
the desired E_'L'll:_ll|-'||'|||l. context, oy
city block, county, state, or nation
Click. A printowt of the map appears
\nother disc in the drnive, more clicks.
\ map of the lond comes on the screen
and, with a few more commands, s
stripped of evervihing except the road amd
trail to your favorite trout stream. Or its scale
15 reduced or enlorged. Even the perspective
can be shifted, transporting you 1o the other side
of a mountain or down nto a canvon, looking up.
~ Today you can put a CD-ROM into the computer,
and with l.'.'llll LITIAEE 1|_I.|'| covMmes on the screen, you
are creating a new map, Ehrenberg says. "To me that's
revolutionary
' C iINFE WIlLL EVER ENOW '.'-.':*l-.,"l T '|.1.'J"-,1_'r|._'1|r fOT l.'.'|'5-_'||: |".'.['|"l"'iL'

someone got the first idea o draw a sketch to communi-

cale a sense of place, some sense of here m relabon to there

e Betore Europeans reached the Pacihc, Marshall [slanders
lished sticks "".1-'-"“'”"-'5 o depict [1"=."-:|i'ii|'|'r'I winds and wave patierns
Pretistoric Eurapeans drew sketch maps on cave walls, and the Inca

made elaborate reliel maps of stone and clay. In 1805, when the
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be found, a thing doubtless greatly to be desired.”

A E FEEW, YRTE

explorer Meriwether Lewis arrived at a Shoshone camp in the
Hockies and inguired about the way ahead, the chiel drew @
wavy line on the ground to represent the river and piled
mounds of sand on either side to show the mountams
it ran through.
Measuring the spherical Earth ranks as the first
major milesione in scientihic cartography. It was
the achievement of a Greek scholar, scientist,
theater éribic, and hbrarian named Eratos
thenes. He lived 1n the third century n.c.
and wak a [ominary at the famous Alex-
andrian Library. He knew of o well
up the Nile at Syene (the Greek name
for Aswan), where al midday on
the summer solstice, June 21, sun-
light beamed straight down 1o the
bottom. I Harth 15 a sphere, he
reasoned, then sunlight at the same
moment must strike different parts
of Earth at different angles, cast
g measurable shadows, Since
Alesandria was assumed to be

due north of Syene, here  were

two places, separated by a known
distance (paced off by camel cara
ving), lving on the same north-
soputh meridian of longitude.
Without leaving the library

grounds, Fratosthenes examined the

shadow cast by a column at noon on the
solstice, [t angle measured about one
fiftieth of a circle. Multiply the distance
hetween Alexandrin and Svene by 50 and you
get Earth's aorcumference—which he figured al
exandria

25,200 muiles. Despite the fact that A
and Svene are not exacily on the same mendian
and caravan measurements could not have been pre-
cise, the hbraran's calculation was remarkably acou
rate—the longitudinal arcumference 15 known today to be

24 BO mtles,
Even before Fratosthenes, astronomers had loogked (o the sun fom

llluminating an imaginary line, lightbulbs strung through England's
Greanwich Park mark the prime meridian just north of the Royal
Obsarvatory. Mariners guessed at longitude until 1765, when the
chronometer allowed exact measures of time, and thus of east-west
distance. Zero degrees longitude was fixed here in 1884, an acknowl-
edgment of Britain's domination of shipping and charts.

EREVOLUOTIONS IN MAPIM XN 15



Aided by a costumed soldier, a visitor to the Colosseum scans another legacy of Roma—a
street map. Turning Greek theory to practical ends, the Romans mapped property boundaries,
towns, roads, and journeys, using cartography to administer their far-flung empire.

wrtography’s promary lines of reference. The sun's annual movement in
clation to Earth's surtace yielded the Equator and the Tropics of Cance
and Capricorn, which correspond toe the highest and lowest extremies of
the sun & apparent seasonal migration

Uen borrowing weas ol s oredecessors, the astronomer and 2o

rapher PMtolemy in the second century, aun. spelled out a svstem fon

P
§ R TiEFi T 5 i = II | I 1 = II i I Fa " I | =T 1. I F i

HEATIEAINE MThPS dccording @ grias of Gimiiuas amad (ongryiis CrCRANS
parallels are often spaced at intervals of 10 or 20 degrees and meridians

(] ‘ ™
ICH 18 FNd |:.:- o IR T |||| wWidln O 1ime 20nes. e

il | lil.!_l'.l.'- WV
Earth rotates 360 degrees every 24 hours; 1f turns 15 degrees every hor

Another legacy of Prolemy’s s his admonition to cartographers “to
urvey the whole in its just PIOPOrTIOns | hat s, [0 scale. [hsiance on
loday s maps 15 expressed as a lraction or rano of the real distance,. But
mapmakers of Ptolemy s time locked the geographic knowledge and
measuring know-how to live up to Ptolemy's scientihc principles. Not
that absolute precision can over be attamned. Even now, when surveyors
achieve accuracies down 1o mches and satellites can plot potential

missue targets within feel, maps are not troe pictures of reality. Each

I|_|I|I-'l



map s a product of compromises, omissions, and interpretations.
Even a good map, savs Mark Monmonier, a geographer at Syracuse
Umversity, “tells a multitude of little white Lies.”

After Christian mobs sacked the Alexandnan Library in 391, Prole
mv's jdeas were lost o the Western world for a millennium. In the
Middle Ages Burope turned mapmaking over to Christian monks, who
lustrated theology more than geography.

Typical are their T-O maps, in which the known land is surrounded
by ocean—the O, Within a cirde lie Africa, Az, and Evrope; separated
by bodies of water and drawn in the shape of a T, On these maps lerusa-
lem is often given prominence at the center, for it was written in Ezekiel
5:5 “| have set it [ Jerusalem| in the midst of the nations and countries
that are round about her.

In England’s Hereford Cathedral is a | 3th-century map that is the
epitome of medieval cartography-—with a practical touch, A number ol
well-traveled routes to the Holy Land are shown, reveahng the cartog-
rapher’s famadiarity with road maps, a legacy of the Koman Empire

Since all roads were said to lead to Rome, the Romans had naturally
been ATTICNTY the first Lo F"-Tl'll:llll.-'.' extensive ropd MEAPS, In the time of

Christ, Augustus Cacsar's son-in-law Marcus Agnippa is said to have
directed a 20-yvear survey over thousands of miles of roads from Britain
to the Middle East, Fis master map, engraved in marble and set up nea
the Forum in Rome, became n source of information and an object o
satriotic pride. Parchment copies, modified and enlarged over the years,
were rolled up and carried by generals and travelers.

Sailing handbooks called portolanos, from the [talian word for har
bor guides, marked a sharp tack in Western mapmaking and the mos
useful innovation in the Middle Ages, perhaps as early us the 13th cen
tury. T-0) maps might be good for the soul, but seamen wanted to hind
their way to port—lel heaven wait.

Al the Library of Congress | examine an anonymous Catalan porto
lan chart of the Mediterranean; circa 1350, The chart evokes an e of
the mapraking craft as plied then. A solitary scribe, bent over a table m
some seaport studio, perhaps in Barcelona or on Majorca, traces a
shoreline with steady hand, He draws networks of straight lines by
which mariners could find their way along the coast using the newly
introduced magnetic compass, So familiar were these crisscrossing
rhumb lines that they would later inspire Shalkespeare to write m Twelfth
Night, “He does smile his face mto more lines than is in the new map,
with the angmentation of the Indies.

If the compass improved navigation and created demand for wseful
charts, the printing press pul maps in the hands of more people and
began to take their production out of the hands of monks. Oceangoing
ships launched an age of discovery and empire, enlarging both what
could and negded to be mapped. An awakened intellectual spirit, the en
gine ol the Renmscance, whetted appetites for knowledge ol the world.

Inspired by the rediscovered Ptolemy, whose writings had been pre
served by Arabs, mapmakers in the 15th century gradually replaced
theology with knowledge of faraway places as reported by captains
under Portugal’s Prince Heney the Navigator and travehng Venetian
merchants like Marco Polo and Niccold de Cont.

T'r_!rm!._',n'..ﬁ.'r these new TIPS, Savanis i Florence TL'I.-.'I]f_lH:l"'l'\'-l the ocean
not as & barrier but as a navigable waterway [ Cortinued on page 26
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Plotting & course across his lllinois farm, Doug Harford demonstrates his use of the Global
Fositioning System—a satellite network that gives precise geographic coardinates. Detalled
maps can target aress of low yield (right, red and yellow) for applications of costly chemicals

C.onfinued from pad OIS !l"‘!-'ul.| parts of the world, By sonu
iccounts their iberating concept emboldened Columbus; who likely
used only a single chart and the advice of a cosmographer to plot his
course, to undertake his Enterprise of the Indies.

Utimately, though, Columbus would be tll-served by mapmakers
Ui a 1507 map Martin Waldseemilller wrote across the southern con

New World, in the region of Brazil, the word "America,

ter anothe LA EMCHTT, AMCTINO VESPLUCC] NE TAme stucks Sch 15 thi

ML I I! 1 ..I'l._

N THE VATICAN MUsEuMS | join a throng of tourists headed for the
i i | Y & : g1 e i
stine Chapel to have their breath taken away by Michelanegelo

The way leads us through the Gallery of Maps, an ornate corridos

onger than a football held. Commissioned by Pope Gregory X111

Fenano Dantl, a cosmograg

her and the papal architect, designed the

i i . : i ; = b i i :
cvoie ol Ttalien wall maps beginming in 1580, while also Ireciimg
i

revision of the calendar in the Vatican's Tower of the Winds. Mu
I the actual work was done by mannerist painters, working mainly
Irom existing maps and drawimngs. I a remarkable degree the shapes
[EPTESENL reairty

o to the autostrada,” savs Arnold

1 hese mans are not theére o

B | i = E TE.. g 1 i
ESSEITIIN, TNE Museuims direddor of Bvrantineg, medweval, and modern

<! MATTONAL GEOGRAPTH I FERHRELIA R

||_||;-\.



art, The frescoes, he explains, served an importunt political purpose in

a turbulent century of imperial expansion, Reformation, and Countes
Reformation. To map a territory was tantamount to possessing it

| | |||| cCentul i._':. fi |||_|-'.'.'||'!u ||||_ H_u._';':_-.i;.-._l_'l-._l_'. X "|||!.I'.i||!i. EMpIres, and
| | i

the rise of nation-states mextnicably linked mapping with possession
ul few wools of surveving greatly enhanced cartogra 5 lity.
And new | greatly enhanced cartographv's utilin

Gerardus Mercator, the foremost cartographer of the 16th centuory

" 1 : - = | N i - | ] u'
developed a technique of arranging meridians and parallels 1o such a
P " - 4
wiay that navigators could draw straight lines between two poinis and
' . - | e L e =]
steer a4 constant compass course between them. This distortion tormula,

mtroduced on his world map ol 1 569, created the "Greenland .'."f"'."'l'lll-

Even on some standard maps to this day, Gréenland l00OKs as [aTge as
South America—one of many problems that occur when one tries (o

portray a round world on a flat sheet of paper. But the Mercator projes

tion was so practical that it is still popular with mariners

scientihc mapmng. ol the lan
came mto its Own w ith the achieve
ment of the Cassimg family—Iather,
S0, grandson, and greal-grandson
In the late 17th century the Italan

harn  founder, Jean-Dominique,

invented a complex method ol
determining longitude based on
obwervations ol Jupiters moons.
Lrsing Cassini s technigue, survevors
were able to produce a more accu

rate map of France, but King Lowis
XTIV was not pleased. Upon scemng o

country smaller than he'd imag

med, he exclammed,” Your work has

cost me a large part of my state!

[hie famuly continued to map the French countryside, applying a basi
geometnc princaple: If vou know one side and two angles of a triangle; you
can determine the properties of the rest of the triangle

rom the two ends of thit

Fhey would measure the triangle’s basehine.
line they would sight on a distant object, a mountantop, or tower. Lines
drawn from these two pomis give I Known .111}_|-'_“i. ['he imtersection ol

the lines at the remote abject coses the triangle and, with some calcula
tion, gives the lengths of the other two sides, It 15 thus possible to deter

mine the distance to remote places without going theft

lacques-Domimigque de Cassing, Jean-Donmunique s greal-grandson,

; 1 of the Fremeh Revo

finally published the map in 1793

] " . N - o - 5 . i | e . : i | .
lution. lts 182 sheets when assembled mieasure some 36 by 36 feet. But ii

in the mi

the map lacks the artistic flounishes and aesthetic appeal of earlier ones,
the Carte de Cassini is the model of a topographic map. It shows roads,
rivers. canals, towns and hamlets, abbeys, chiteaus, vineyards, lakes
even windmills. With this achievement, France became the hrst country
to be completely mapped by scientific methods.

By that time maps had begun to depict more than the landscape. The
man who is usually associated with comets also earned a place i ciario-
graphic history by making the fArst maps tlustrating wind patterns
and magnetism. In 1686 Edmond Halley drew what is considered the

- - - -y - I - e -I
first meteorclogic map, showing the directions of prevailing winds in

NFSOLTTITIONS I8 MATPPING -



Turning Point

e

4

. =

Light reflected from nylon thread near Mont-Saint-Michel illustrates triangulation, the method
Jacgues Cassini and his son César-Francois used to survey 18th-century France, Starting

from the Paris meridian, they sighted off high landmarks to accurately measure distance



At Meont-Saint-Michel, lines of sight from four vantage points met in the apexes ol
three triangles at the steeple of the medieval abbey. By 1744 the Cassinis had crisscrossed

the country with 400 such triangles




Ricocheting off a retroreflector at Holloman Air Foree Base in New Mexico, a laser beam
bounces back to a Geodolite, which calculates distance to within one millimeter. Such mea
sures serve as standards against which distances from missile guidance systems are cheched

vay that “mav be better understood. than by any verhal dew FIe IO

atsoever” A few vears later, after a two-vear expedition in the Atlan

e prepared a map showimg vanations of the compiss needle fron

e north, as plotted over the expanse ol the Atlantic

: i | — § — i § " " | s
viother cany apphcation ol thematic mapping solved a medical mys

tery, In 1854 a physician named John Snow prepared a4 map of London
on which a dot marked the site of each death from cholera, and a cross
identified cach witer pump, The map made evervthing clear: The inc
dence of cholera occurred Oy dmong pe I|"Er.' whi .-i|...||-. frorm Eh
Broad Street pump

| hematic mapping has come a long way from dots and crosses

d woek ofhcers and precinct Commanders trom the New York Polic

Lhepartment meet m the command and control center o the cightl
toor of Police Headguarters in downtown Manhattan, where computer
maps are projected on a8 huge screen. With a system called Compstat, fon
computer statistics, evervining aboat any crime of murder. rape, rob

rug dealing is available in an instant, much of it plotted on a

r map. Une ook and patterns becom ipparcent: two shoohings

GEOLRAPHIC, FERRI]




anid a robbery a week and a block apart in Washington Helghts or the
act that several recent shootings in a Brooklyn neighborhood were
commilted by voung men on bicycles

"We don't solve any crmmies in this room,” says Deputy Police Com

|'|III._I.Ii|I_||‘:|_'|.' I_{J'._1,_|r|| :"'...-_||'I-. |':||_ [HVEs 15 |I||'.'|.' MW Are _;l'!:.,' L) ||'|.|"|I!_'I. LRLAE

resources better and decide where and how to deplov our forces.”

lake. fo |_:=-..,I_|'|'||:I|-._'_ thie rash ol brevele shoolings. As s000n as |'-"1|-_'-_' P -

ognized the pattern on the « ompuler maps, they swepd mio inc m |:.'.||

borhood and stopped bikers violating any law, lIKe going the wrong wiay
i 4 one-way street. “In these encounters we discovered 18 handguns,

Morris save, “Within a shart ime the shootings went away.”

HE MERGER OF PHOTOHGRAFPHY ANDF AYIATIONN Wil |1 LHERLATE A7)
World War |, speeded up mapping and gave cartographer:
access to terrain that had defied the most mtreprd surveyors, I
foretold today’s revolution, which is driven by Cold War tech
notogical hand-me-downs. Vartations of space satellites .!r'.--l.-|'r|| [N
military reconnaissance enable mapmakers to measure and image mor
in howrs than they once could in weeks or years or €ver
[oday’s survevors rarely go into the beld without electronic mstru
ments linking them at any one time to four or five navigation satellites
al the Global P IHIFIlll-iI'I!_', AyEtem || 5], Their handheld GPS receivers
we the most familiar of the new mapping technologies, Developed and
still operated by the US. Defense Department, the satellite system that

fixes missile targets and keeps track of troops and ships to within a few

vards is increasingly used by surveyvors., Even ordinary hikers, sailors
ind explorers can tap into it for data telling them where they are. Sim

plified civilian versions of the reccivers are avail ihle for a Few hundred

ars. They are also the heart of electronic map displays available n

| i
WEN] |

SOMIE CArS.

Without extremely accurate GFS measurements, SUrveyors 1rom
USGS and the US. Army Corps of Engineers could nol hope 0o
map Florida Bay and the Everglades in the time and at the precision
demanded by the |_'.|_'r!_',|.|||-;_- Restoration Project. The object ol the
project 15 o manage the sluggish How ot water I|1rI'IF_l'.|= this 2,1
square-mile wetland in an attempt to restore its plumbing to more nat
ral conditions. Because the slope from Lake Okeechobee to the Florida
Keys 107 miles south i no more than 50 feet, an understanding of com
nlex I.|f.'.|::.!:.'u.' patterns requuines surveyors o II.|||II.J|.--|.1 NAps an which
elevalions are 1"|I|'-|I. o 10 an accuracy of a '..I'LI|"II.' ol mches

Ihis is very nonstandard work,” Greg Desmond of LISGS tedls me as
we head out for another day in the held in Key Largs. His surveyor-
speak means that his crew must exceed the usual precision in establish
ing the positions and elevations of benchmarks along the Florida
Kevs, Sometimes the work is easy. The crew starts from benchmarks
previously measured to a high degree ol accuracy, one al the town ol
Flamingo on the mainland and another in the backvard of Audrey
Woodward, who lives in the town of Tavermer.

Woodward enjoved hearing that her home's exact place in the world
is aligned by sightings on quasars at the edge of the amverse. { More than

L - 1 § [ | B | | . i1 Hy Ig®
ordinary stars, quasars are so far away that they néver seem o change

position and thus serve as hxed pomts of reference fundamental to

MOCGSrn MERPPNE SYsLCms. |

REVOEUTIONS IN MARPPINL



“"No longer does the engineer hew his way through brake and

From a "control poimnt” ke the brass
chisk i Woodward 5 vard, survevors fan

out o make GPS measurements- al

pther sites nearby. Each men sLIreTIEni

s the distance and dmection of a

TCCOT
site from YWoodware s .IIH.I':;-.' A ..-.|-|§
as its exact loneitode, latitude, and
elevation |||--||!_,|. cach readmeg may
lake only a minule or two, the work

CAUITEENS ||,-|r]|_'|-|._.-_- md lortitude,

Lin Lower Matecumbe Key we
wail oul a shower and contend with
winds that seem to stop pelicans in
mid-theht. In alternoon heat we
slO r|_||-l||:_'|| manerove thickets (o
iy one more control pomt in one
more line of meéasured siles
Surveying 18 like a spader span
ning a web,” Brian Shannon of the
Corps of Engineers savs at the end
of the day.  Youre moving back
and forth, buldlding  some thing
one lime at o time untl you have a
complex nelwork thal captures
a place
ot that GIPYS has the solution
L0 WY I!III"-I IVEY ik |~'l-..|IIl m. 05
| learned o few years ago while on a paleontolog
¢al expedition i the Gobrol Mongolia, Thanks to our GPS recedver, we
ways knew the coordmates of our fossil beds and the distance and  Overlapping photo-
direction to the next destination, Snil, we got lost. In a land without  graphs of Route 99
roads or good maps, we could never be sure whether the best way for south of Sacramento,
ward, toavor] uncharted abstacles ke ravines, was to the outh. north California, record
d only head for the nearest per, engage the  a strip of land first
Mongaol herder in palaver about his horses and sheep, and finally get to surveyed from the air
e poiml. I'hough the herder could only shake his head in wonderment in 1930 by a custom-
over the peculiar device in our hands, he alone could tell us the surest fitted asirplane like
way o 2ol where we ware goung the vintage Fairchild
at left. Industriafist
HMOTE sSENSING tikes mapping into even' more :.||-'1.|'| irgl  Sherman Fairchild

or straight ahead. We cou

35, when the Navy declassified secret rodm

terrain, In

charts, David Sandwell of the Universaty of Calilornia st San

Nepo and Walter Smath of the National Ogceinic and Atmo

spreric Admnistration prepared a comprehensive, highly accurate map
of the ocean floors for nonmitlitary use, They combined years of echo

soundings by shop surveys and altimeter readings from satellites to trace

underwater topography in striking detail. High nidges and deep rift val

levs stood out in stark reliet. Thess TAPS promiise o yicid insights mto

'--.Ill'l' & . |'|I'|-'j| L Ak Il.':'!'l



brush, but today . . . takes unto himself wings.”

pioneered aerial
surveying after
World War |, Today
helicopters with
cameras like the
one that made these
photographs fiy low
and slow over aging
highways to map
them for repair,

LWL FEEd ™S I Ml AEFFL]

forces driving the motions of continerits
1l & JEr R i EA 'I Lk
IR ETEREECTE R €l -II LRy

loel Morrison, the geographer at the

Cernsts Bureaw, looks back to 1972 as a tam
ng point in applyving remote sensing rom
space Lo mapping. That was when NASA
initiated the Landsat progrom tor surveying

B ! !
Earth with multispectral scanners; another

military by-product. ~Landsat, Morrnson

LAV represerls the: heginning of the sys-

emabic nunng of NS new source O T

materials for cartographers)

Multispectral scanners can  chistinguisih
several visthle colors and invisible infrared
radiation reflected rom  Earth's surtace.
Researchers have learned to interpret thise
.|l|_'-_1_;.]! Signaturcs o c¢hart the variety and
health of trees and crops, pollubion m streames
and the spread of plankton in the sea, and
earthquake fault lines and potential mineral
deposits. [ he res It 4 new L_l|1:||*'_!i". Lo pro-
luce thermatic maps almost instantly and keep
updating them as conditions change.

[mages from Landsat and the Feench SPO
are now used in more general mapping, thoughn
therr restlution (30 meters lor Landsat, 10
meters for SPOT) limts their utility, lndia has
1 satellite that can gather tmages of phjects as

L1k 1HTHS Chite mmall a£ 5.8 meters in width. Secret maulitary sat

ellites can do much better, and three private ULS. companies plan 1o

yev clamm will

gunch and operite small commercial satellives thar 1

deliver Imapes at resolutions of three meters or less, at costs of a few

hundred dollacs each., | e COmMpantes are betting N 18 4 Markel wortn

several billion dollars a vear for such images in urban planning: agricu
rural and emaronmestal MOMIoring, making arcl FEVISINE Maps, anda
WY 1Mages

of their home as seen from: space or of what s on the other sade of thal

perhaps Cut-rale ¢spionags. Snme peopie may even want to

fence around a neighbor’s vard
Some of us are skeptical that there is a big enough market, especially
for three companies,” says Stephen Guptill, a geographer at LSS, -~ Hu

the technology 1s there

HE NEW SATELLITE REMOTHE-SENSING SYSTEMS IHAaVE OO0 1 g

in common: Their data and 1mages are collected and trans
1 i€l ] [ [} .|| L]
mutted in digital form. That means they can be readily stored

in computers, then processed anid converted 1o maps, Colle
tinns of this PIOCE TIR -_';:I.,-.|| data are the loundation of many. gec

Erapil inlormation svsteinis (CafM which were .|._'-.L_'|IIE'-|_.| liv th



Charting emergency calls, a computer-assisted dispatch system in Largo, Florida, cuts response
times for ambulances like the one in the double exposure above. Matural disasters can force

rescuars 1o turn to more traditional means. Floating through East Grand Forks, Minnesota,

a Coast Guardsman follows submerged streets on a rental-car map—the only one at hand




L

[ LT S

|

povernment and have become another bustling business for small soft
WATC COMPanics
(e of the most COTAPTCNCTaTVY of these databases 5 the Census
Bureau’s TIGER (for topographically mtegrated geographic encoding
] referencing ), Fyvery highway and streel o the country 15 in the hie
I' JHEIsE i':" '.j'.'.' .||_i-|_[|_".'-l_ 5 DAY il I s I'|“ INEW CONSLLS "."-|I||'- il I‘--."r' ol 1o
this file. Much of the data is available to anyone, us are demographic and
'-'.'-"f;-"-'E'J-"' .,|_||;1||.'|--|_"1 il ||I:"=_| _:_'ll'-.:.'rr'llll'll‘. JUEnices, oltware l.="II!1-'

LI J".|_|_| !:_l:.-'”' .'lll.l ML ER |

e increasinedy obtain such data, then

FEARL L5 |

making maps lashed on desktop computers Such maps are used lor

evervihine rom ]1|.|':|'|i|!_L' new store openings o |IL.||L-.IirI;_' CATTIERALLL S

1o routing di liveries by trucks equipped with GPS receivers

|| il Iy .|||||:'__||_| ||i.:||."':"j:l';£_ r:'_1i.'-5|-. .||. L'.IN:' -E.I'-I'l i+ |i.l:.l a5 & "uhl.'L'l (il
cléear plastic bearing a distinct set of imformation. The bottom sheel
might be o map of political boundaries and streets. On top of that could
be placed other lavers keyed tw the
base map: edocation levels, buying
power, just about any demographic
information vou could wand

We overlay one set on another
sometimes things you couldn t con
Ceve of mapping betore, cxplains
lohn Kelmeliss at USGS. "I done
hand, this might have 1aken a whole
career, And it was virtually tmpos-
sible then to keep up with changes
inn Lhe data over timi

With digital mapmaking avail
able to just about any compute
user; the character of cartograph)
5 changing. "With previous tec
-:|||";-:'. wivs  Joel Morrison ol :|1-. Lepsus Buread, viou wanted
introverted individuals who worked alone and came up with the bess
design, almost a work ot art. Today technology allows groups ol peaple

|

ey <1t adoiitid and interactivels F:-_':ul'_:L_._ FELaEYs as a lean.

National mapping agencies may continue to pla mapor rodes m' ool
lecting map dati. But they are being lorced Lo adapt to the revolutien
[he Defense Department’s National Imagery and Mapping Agency 15
oltermg free mapping software [or viewing many ol its comprenensive
duta filles. USGS makes avatlable much of its invaluable map data on

the World Wide Web. It is also experimenting with producing printed

maps al something like a money machine, perhaps at kiosks in shop

ping centers, Insert some money, punch in the topographic map you

want, and out comes the map Instead of a huge warchouse of maps,
kelmelis says, “we'll have small warehouses ol data mn computers from
which maps can be produced on demand, istantly,

As they scurmy to keep pace with the revolution, carts praphers o

SECT |!|:-. cast a wisthul eve to the Prisd ||'|"'-:'_t_'.h |'l.-|'”|:| in mind how much
easter some of themrr work 15 now

When | started in cartography,” Mormison recalls, “the first décision
vou made was the scale of the map vou intended to draw, That dete
mined the size of the sheet, how much of the world you could gel

. MNow we dan 1 care thatl much about scale. Put it on the screen, blow



Center Court

Awash in a sea of data, John FE Shupe, chiel cartographer for the National Geographic Society
lounges in the Indian Ocean on the University of Maryland's Cole Field House floor. A team

af 15 people worked eight hours 1o piece together the computergenerated map using 720



printouts that barely tapped the geographic data on two CD-ROMSs. Creating & world map at

this scale—135 feet by 66 feet, or 16 miles to the inch—would take a cartographer years work

ing by hand, says Shupe, and even then it would not present as accurate a rendition



“Of meridians, and parallels, man hath weaved out a net, and

1 I i | 111 an mstan
! WE b N . s
Lhe farmalia inkled

Mg man 1= headed (or ol
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Hundreds of millions of their kind gather around slectronic

hearths to watch as footsteps mark Earth's moan forever
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human understanding or comprehension.
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It's almost the year
2000, and we're prob

ing the moons of Ju-

piter. but most ot the o
ocean floor remains

totally unexplored
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Aspiring to climb where no one has climbed before, two members of
o six-man mountaineering expedition reconnoiter Rakekniven-—"the
Razor.” Towering half again as tall as the World Trade Center, it is
one of scores of never scaled peaks crowning this Antarctic frontier.
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slimbed mountain. 8 towering
arat 'h:pnwn as Quaen Maud Land.

1 the rogion betwesn 1856 and
Mdhrhhmd Rakekniven—"tha
li: ]u'tlnd 2,000 vertical feet from

BHon L ﬁh:ﬁmﬂl Iﬂi-lﬂ‘rrﬁ'v leff to man.” Now,
-q,q

mﬂur imagery have -:hnned
lore H.utl few places are stlll sulfi-
rﬂﬂina hmninﬁlura of terra incognita:
in forest, remate escarpments in Tibet and
anadian Arctic. Nowhere on Earth has the terra
Mgnits ﬂﬂﬂ#l‘lﬂmﬂm—nnd perhaps nowhere in
re palpabla-than in tho moumtains of Queen
ﬂhﬂpﬂ 1o follow o the summit of Rakeknivan
1 ‘about which almast nothing was known
& passage was far from certain.
vas ﬂh h‘ﬂhﬁhﬂd of phntngraphlr Gordon Wiitsie,
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“It seemed like a waking dream.”

| had mixad fealings about ascending Rakekniven, The last moun
tain I'd chhmbed had been Mount Everest, Seven months earlier I'd
stood atop the world’s higheast peak, but five fnends perished in a
teracious blizzard durning the descent. In the aftermath of that ca-
lamity | wasn't sure that | would ever climb again, or should. When
Gordon ivitad mea to join this expedition, | accepted—but not with
put much salit-doubt and trepedation. Now that | was here, | tried to

amsnh thosaé doubts and contnbuta what | could 1o the elimb

As for actually Torging a route up Rakekniven's dirzyving vertical
acraage, the team relied utlarly on Alex—a 38-year-old Montanan con
gicergd ong of the world's finest all-around climbers—and Conrad, 34
a strapping Californian with thinning blond hair whoso alpine résumeé
was nearly as imprassive as Alex's, Without Alex and Conrad, who
took turns &t the "sharp end”™ of the rope, we wouldn't have a praye
of reaching the top

From base camp-—a cluster of yallow tents huddled on the glacier
15 minutes on skis from the foot of the climb-—Rakokniven loomed as
a giant, mofttled magalith that blotted out much of the sky. ts north-
east face was pale gray, stroaked with distinct bands of darker, rust-
colored rock that glowed orange whan it caught the moming sun. But
as soon as wi began our climb, we discovered thatl although the gray
rock was " as solid as the church,” as Mike put it, the arange-hued
granite was-weathered, crumbly, and dangerously unreliable. Hand
and faotholds frequantly broke off under our body weight. The slight
g5l touch could send stone blocks hurtling down tha wall
IOn KRALAUER'S st recant book, info Thin Air, recalls the tragic events th 1.r

bafoll climbers on Mount Eversst in 1896, Gospon Worss has boon o mounbain
guite, writar, and photographer for 20 years. He lives in Boreman, Montana

P EHATIONAL GRIMIHAPHI

Explorers may have
sighted Quean Maud
Land's coast in 1820,
but its grand moun-
tains, such as the
Troll Castle (above),
remained unknown
until 1939, when Ger-

mans made aerial pho-
tos. Taday the region's
virgin peaks and other-
worldly terrain axert
a magnetic pull on top
climbers. "The land-

scape looks 5o alien
we felt as if we should
be wearing space
suits,” says author
Jon Krakauer {above
lett), here crusted with
ice during a ski trek.
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On our second day of climbing Conrad was delicately working his
way up & semidetached slab of orange rock when he dislodged a fist-
size fragment as Rick and | ascended directly beneath him, Hearing tha
rock whizzing toward me, | pressed tightly against the wall and tried to
make mysall tiny. Rick, a hundred feel lower, glanced up to see what
the commotion was aboul. Just es he did, the small granite missile
smashad into his upturnad faca,

"Rick!™ | shouted, "Are you OK?"

“I'mnot sure.” he replisd in a shaky voice. "There's a lot of blaod,
Hang on a minute.” When he managed to climb up to my stance, | was
shocked to see that blood covered Rick’s entire face; had plasterad his
hair against his head, and was strearming down his neck. We were a
long way off the ground, in one of the most ramote places on Earth,
and tha chartered airplane that had flown us to Antarclica wasn't due
to retumn for four weeks.

But despite all the gore, a closs inspection of the wound revealed it
1o ba a relatively minor injury: The falling rock had merely sliced some
flesh from the tip of Rick’s nose, releasing a lot of blood but doing no
lasting damage. After ten minutes, smiling through red-stained testh,
Rick declared that he felt fine, and we continued climbing.

Now, a day later, Alex was in the lead, puzzling his way up more of
that dubious orange geology, while the rest of us watched anxiously
from below. Ha tried to safeguard his passape by placing an aluminum
cam into a natural fissure, but the badly weatherad granite crumbled
away and rapeatedly spit out the hardware. The wall leaned so far past
vertical that the rope trailing fram his waist hung frasly in space, not
aven touching the rock. His progress slowed 1o a crawl,

Then, without warning, Alex's voice arupted into a chilling, banshee-
lika howl, prompting me to recoil involuntarily and cower against the
rock. But | had misinterpreted the tenor of his exclamation: “I'm back
into the gray rock!”™ Alex shouted down with unmistakable glee. “This

i8 just so cool up here| It's finally starting to feel steap! | loveitl"
S history of exploration have taken place in Antarctica—the expe-

ditions of Scott, Amundsen, Shackleton, and Mawson are the
stuff of fireside lore the world over. But mountain climbers were slow
to arrive here, The highest Antarctic summit, the 16,067-foot Vinson
Massil—a sprawling hulk that requires little technical expartise—
wasn't scaled until 1966, And in the years since, relatively few climbers
have vigited the bottom of the world. The overwhelming majority have
been conmtent with Vinson,

The scarcity of mountaineering expeditions to Antarctica in general
and Quean Maud Land in particular is not due to a lack of impressive
mountains, Antarctica—a continent larger than the United States
and Mexico combined—is home to thousands of magnificent peaks,
including some of the comealiest and most formidable mountains on
the planat. To a certain degrea the dearth of climbers merely reflects
the harshness of the Antarctic environment; In a land where the
wind somatimes reaches 100 miles an hour and even in the warmest
months the air temperature often falls bealow rero degrees Fahrenhaeit

in the continental interior, most adventurers manage to find challange
encugh without leaving flat ground. But historically the greatest

DOME OF THE MOST CELEERATED, mosi remarkable adventures in the

Hurricane-force wind
rails against workers
stockpiling fuel prior
to the expedition
(right). The daunting
logistics of polar
transport makes

fuel “more expensive
than ﬂl'li.lllill-iﬂ:lh"
says photographer
Gordon Wiltsie.

While treacherous
weather came as no
surprise, a seal carcass
lm’r found more
than 100 miles from
the coast, did. Mummi-
fied by the arid, cold
climate, it may be
centuries old,

54 NMATIONAL GEOGRAPHIC, FERRUARY 1998






parrier to mountainearing here has not been the savage climate, its
been the staggenng logistic and financial hurdles that must be over-
come o mount any kind of private expedition to Antarctics

The team that first scaled Vinson in 1966, a group of American
chimbars fargely funded by the National Geographic Society, received
logistic support from the Naltional Science Foundation INSF) and the
Mawvy. But shortly thareafier government officials decided that they'd
established an unworkabls precedent. Although NSF iwhich funds and
manages American programs in Antarctica) has a network of resaarch
stations, aircraft, ships, and fuel depots on the continent, maintaining
this alaborato infrastructure in such an isolated, inhospitable land s
extramely expensiva, and the official mission of NSF is to support
scientific ressarch, not mountainaering iaunts

=0 NaF withdraw its suppot of private expeditions, mountaineering
ar otherwise—an action endorsed by Britain and New Zealand. And
because NSF believed that only government= had the whermwithal 1o
aperate safely in Antarctica and there was a legitimate concern that
private expaditions might get into trouble and have 1o be rescued by
NSF. further disrupting sclentific research, the agency went 1o great
lengths o block private expeditions from visiting the continent
altogethar.

1D MATIONAL GEOQOGRAPHIC,

Standing in for Santa
on Christmas Day,
Alex Lowe (above
rigiht, at left) shares
a card he brought
from home. Playing
his role, ecologist
Bravid Rootes (top
right] takes soil sam-
ples at the foot of
Rakekniven, which
rears 2,000 feet

above the mile-high
base camp (abovel,
Rootes's mission: to
measure the impact
af visitors on this
pristine ecosystem
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Entar John Edhwvard Gilles Kershaw. Born in india in 1948, Kershaw

s gsteamed a5 the boldest, most accomplished, mosl visionary piol
avar to fly in Antarctica. For five years in the late 19708 he flow for
the British Antarctic Survey, or BAS (the British eguivalent of NSF)
but quit to freelance for private expaeditions. In 1980, altar parting
company with BAS, he fledw a small plane a tnousand miles from the
Couth Pole to Queen Maud Land, af areat [i"l':-.il-"-'1| risk, o savo the
lives of three stranded South African scieantists—a hanoic act Tor which
ke received the Sword of Honowr from the Guild of Alr Pilots and Air
MNavigators

In 1985 with two Canadian partners, Karshaw incorporated Nis
5||.;.:H|||r||_= ppargtion as Acdvaenture Mebwork Iintermabional AN ] B] &
cifically 1o carry private mountainearing expaditions (o the Vinson
Massif. It apirates the continent's only commerciil airling, Scores ol
aratoful mountaineers were given the chance to climb In an astonish
na land, and, thanks 1o Giles Kershaw's brilliamt fiying, the aiding didn't
lose a sinale passanger. Then in 1980, on a lark, Kershaw decided to
oin some Amercan friends who wem shooting a film on the Antarctic
Peninsula—a group of climbers that included Mike Grabar, my team
mate aon Rakekniven. On March B, Kershaw was taking off in a kit-built

Gyrocopter whan somaething want wrong and the Tiying maching



Coming to grips with unreliable rock, Conrad gropes for
solid handholds while free climbing Rakekniven. A venser
of weathered granite covers this and other parts of the
tower, often sloughing off under body weight









“My hands . . . were bleeding and swollen.”

smashed into a glacier. Giles Kershaw was

ilaad a1 47

NSON MAY BE The highaest mountmn

in Antarctica, but (o a certain type

of climber it is by no means the
mast stirring. Seeking a greater challenge,
in the austral summes of 18993.94 a Nor
wrapian expedilion vanturad to an all-but
unknown range somea 1,700 miles northaas
of Vinson, whare thay climbed a number
ol stnking granita spirgs. The photographs
thay published on their return, in a ook
titled Queen Maud Land, guickaned the
pulse of ambitious climbers from the Alps
10 Yosemite, The area was ravedled to
have dozens of fantastic virgin summits
Many speculated that these cold, wind
racked ranges would be the next g
fhing 1N mMourlamaering. Aftar getting a

loak at the Norwegians” pictures, sald I
Wiltsie, 7| realized how little of the region i
had been explorgd. The chimbing poten- &

tial was huge and ontapped, Vd neves
been so axcited in my hife. | vowed 1o
put together a teameand do whataver it took to climb thera.”

Ouaen Maud Land, named for the beloved Naorwsgian monarch who
was the daughter of Britain's Edward VI, is considerably more diffical
to reach than the ares around Vinson. in the fate 1970s Giles Kershaw
and the eminant British giaciologist and explorer Charles Swithinbank
had first discussed using conventional wheeled aircraft, without skis;
In Antarctica. This would enable private expeditions 1o reach tha con
tinent mare efficiently and aconomically, by allowing them to use
commaon cargo planes for transport. (Ski-equipped C-130 Herpules
nlanos are Mown only by the military.) The key to this brash schame
was finding placas whers high winds kept the ca cap bare of snow,
which in theory would enable a wheeled plane to land on a swath of
hard blue ice and then, no less important, |t off for the returm THight

According to Swithinbank, a lanky, silver-haireg man whose patr
cign manners mask a contumacious nature, he and Kershaw wern
convinced that “bare ice landing strips would banelit govermmeant
operators as much as [private expeditions). Bul it was clear that no
aovernmeant would commit transport alroralt to landing on josfields
untll the concepl was proven,

In 1987 Kershaw resolved to prove the radical concapl by dispatch

ing an ordinary Douglas DC-4—a four-engine airliner without sxis—

frovm Chile to a blue-ice runway he and Swithinbank had reconnoitered

in the Patriot Hills near the Vinson Massif, The U.S. governmeant
attempted to scuttle the flight by prevailing upon the head of the

BUEEN MAULDN LAKD

Human cliff-hanger,
Conrad l[above, at
middle] inches along
a ledge as Mike
Graber (in distance)
shoots video and the
author belays. Living
on the edge requires
lots of strong rope—
and steady nerve. "in
the day-to-day world
vou can sleepwalk
throwgh life,” says
Jan (facing page],
peering from a wall
tent slung 1,500 fest
up. "You can't afford
to do that here”™






“ . . above it was nothing but cold blue sky.”

Chilean Air Force 1o ground
the DC-4 in Punta Arenias
But Swithinbank happaned
1o bea friend of the Chilean
general, and the AN| plane
was allowed to tako off for
Antarctica

Eleven hours and 43 min
utes later, the wheaais of the
DC-4 met the gleaming blue
lce af the Patriot Hills, and
the airplane completaed an
unevantful fanding,

By fate 1996, as our own
pxpadition prapared to em-
bark for Antarctica, ANI had
made mora than a hundred
succoessful wheeled landings
at Patnol Hills, and another
possible runway had been discovered in the heart of Queen Mauid
Land, Giles Kershaw's widow, Anne—a petite blonde Scotswoman
with formidable resolve who had taken ovér the day-to-day manage-
meant of AN after his death—assured us that ANI could fly to this new
runway, dubbed Blug 1, no problem

WO HOURS BEFORE MipsiGHT an December 18, 1996, an ANI Hen

cules landad on the slippery surface of Blue 1, and Gordon

Alex, Canrad, Rick, Mike, and | stepped out of the airplane into
the eerie twilight of the Antarctic summer. A plarcing wind drove the
cold through my parka. Stretching into the distance, peaks jutted from
the ice cap like a fiotilla of granite sailboats plying a frozen ocean. Gor
don pointed to a handsome mountain with a distinctive profile about
40 miles to the southwest. "Thats wher we're haaded,” he said
“That's Rakekniven."”

Alax_ who has climbed in exotic places around the globe, exclaimed
In a volce edged with awe, “This is ona of the most amaring places
I've aver seen.” Seveniy-hwo hours later we were camped balow Hake
kiivan's northeast face, passing around a bottle of Wiila Turkey to com-
memorate the summer salstice, toasting Giles Kershaw beneath a
mignight sun

The day before wa arrived at base camp, we camea across the mum-
mified carcass of a crabeater seal. How, or why, it had travelad morea
than a hundrad miles from the sea was a mystary. Remarkahly well
nresarved. it looked as if it had perished racantly. "Parhaps,” said
David Rootes, an ebulliant English biologist employed by ANI, "but
things are so slow to decay in this cold, arid ¢limate thal its easy 10
he fooled ™ Carbon dating on the remaing of another mummified
spal found in a nearby part of Queen Maud Land revealad it to ba

millannia ald,

QUEEN MALTD LANIL

" A mountain this size
doesn't get chimbed
by one person,”
asserts Alex (facing
pagel, hera placing
a camming device
into a grack to secure
safety ropes. "It gets
climbed by people
who pool thair talents
and spirits.” As the
climbers crest Rake-
kniven's sumimit,
camaradena turns to
celebhration (above),
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ANI had hired Rootes to conduct a baseline environmental survey of

the area arcund Hakekniven 1o assess the impact of expeditions on tha

ecosystem. Although at first glance the icebound landscape appears
davold of life, It s actually hame 1o lichans, algas, tiny arinropods, and

A few hardy specias of hirds. Some rock outcrops just B0 miles to the

wast even shalter a breading colony of 260.000 patrels. In accordancs

with tha Antarctic Treatyv's 1991 environmantal protacol, we had o

have " less than & minor or transitory impact.” Beforea embarking, we

'-:|-|r|r'|| LOGUIManLs gadaging (o remaove Al

Our waste from the con

Linant whan wa lefl; even our feces would be fiown back 1o South

Africa for d SO S
The moring after we set up basa camp, we put hand to rock and

wWhare saon making steady progress up the preposterously stesp
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lional 300 to 400 fest of aititude bafo

i Qestancing (o base camp

legving & ine af

ropas in place for regaining the high point. Aflter five

days of cliiminng, our ropes extanded 1,500 vertical feet above the

giaciar, and It had become impractical to rappel 1o the bottom of the

witll each night, so we decided to establish a camp high on the dizey

ing face, Bacause the waill had very few natura ledges, we would have

O SsiEeD suspanded in nvilon eocoons called oo _'..':|||_|||:.I Eroom this

Cocooned against
sub-zero cold, the
leam welcomes the
sun's return after a
sleepless, shivering
"night” an the side
of the Troll Castle.
“The sun never set,”
says Gordon, "It just
circied behind the
maountmn—and we
froze,” Warming to
thair work, Alex,
Conrnd, and Jon
labove right) close in
on the Castle’s sum-
mit with the help of
an Ice ax.




hanging encampmant we would launch our summit push.

Stormy weatheor kept us on the ground for a spell during the ek
agfter Christmas. but when the blizzard broke on December 31, Conrad,
Mike, and | headed up the ropés with 250 pounds of gear and
supplies—hatl of what we would naed to eal, slpap, and live an the
rock for the five or six days we estimated it would taka to finish tha
climih, Alex, Rick, and Gordon would come up the ropes a day later—
Mew Year's Dav—with anothar 250 pounds of impedimenta.

Nearly hall our collective burden was ica, labornously chopped from
the glacier, to be mealted for drinking water. That we had to haul a
hack-wrenching load of ice up a mountamn in Antarctica sesgmed a cruel
rany. But the face was so sheer that virtually no snow or ice accumu-
lated an our route, ao we weare forced to carry part of the glacier with
us if we wanted to have anything 1o drink.

"This s work,” said Conrad from a six-inch ledge, huffing loudly as
he reefed on a rope atteched 1o two 80-pound duffels.

*Yeah,” Mike agreed. "To chmb a wall like this, vou want big biceps
and a tiny brain, You meed to be able 1o banch-press twice your 10" A
thousand feetl off the ground, he pulled a snapshol of his baby daugh
ter from a pocket of his jacket and stared at it wistfully. "What kind of

hanahead would rather spand Christrmas freering his butt on the side

QUENN MAUD LAND
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“We laughed . . . and soaked up the sun-dazzled view."

of a goddamn rock,” he asked rhetorically, “instead of being home
with his wife and Iittle gird?"

wristwatch alarm beeped me awake inside the claustrophable

confines of the porta-ledge, which had somewhat less living
space than the average ralrigerator cartan and functioned as kitchen,
bedroom, bathroom, and dining room for two people. When | opened
my eyes, Conrad's Teet wera in my face and his knees wers jabhing
me in the ribs. My harnds, covered with abrasions from the grifty rock,
were bleeding and awollen. Dangling direatly overhaad was the porta-
ledge that Gordon and Alex called home; | could hear them melting ice
on their small butane stove. “Let’s drink a lot of coffes and gel altol
it!” Alex called down chaerfully, "It's about tima we got to the topl”

By the time I'd laced my boots and slithered out of the porta-tedge
inta the moming chill, Alex, Rick, and Conrad were ascending the wall
above at a franzied pace. | caught up to tham 200 feet balow the sum-
mit, whera the network of fissures we'd been following dead-ended
heneath an overhang that protruded 30 feat from the vertical face.

Hoping to discover a path around this obstacla, Alex was lowsred a
short distanca, than swung like a human pandulum armound a sharp-
edged comar, This maneuver enabled him to meach another crack that
appaared to lead over the daunting granito eaves, but as Alex climbed
higher, his rope was pullod taut against the bladelike cornar, threatan-
ing to saver it. “That pitch was really skaetchy,” he confessed after he
arrived at a ledge and anchored another line for the rest of us to Tol
low. “1 didn't lika the way the rope ran over that edge, but ange I'd
moved around the corner | didn’t have much cholce but 1o keap going
and miake sure | didn't fall.”

The gamble paid off: Shortly thereafter, Alex musclad gracefully
over the square-cut brow of the overhang to find an easy, low-angled
siab, And above it was niothing but cold blue sky. A1 9:40 a.m, Gordon,
Alex. Conrad, Mike, Rick, and | arrived on the narrow crest of snow
that marked Rakeknlven's loftiest point, and we hugged esch othar in
a heartfelt, scrumlike embrace.

It was satisfying to be the lirst climbers to reach this slender
summit—although our ovarblown sgnse of selfHmportance was doflat:
et when Conrad pointad out bird tracks speckling the snow at our fest:
Visiting the top of Rakekniven was apparently no big deal to & patrel,
We laughed at our vanity and soaked up the sun-dazzied view (n all
directions stretched the desolate beauty of Queen Maud Land, man-
tied with a mile-thick carapace of ice. Countless other granite towears
shouldered out of the pale glacial plain.

“Wa may have been the first to climb this mountain,” mused Gor-
don, gazing covetously at our next target, a nearby cluster of spires
called the Troll Castle, “but | guaranites wa won't be the last.” |

A T 1AM ON Janyary 3, our third night at our hanging camp, my

Laarn mora about lhr: axpadition at www.nationalgecgraphic.com and on
Mational Geographic EXPLORER's “Antarctic Challenge”™ on TBS in March.

DQUEEN MALTY LAND

Exulting in the view
from 9,793-foot
Kubus, Conrad sur-
vays the visible tips
of mountains that lie
buried beneath an
ice shest perhaps
5,000 feat thick.
Owned by the sle-
mants, Queen Maud
Land beckons a new
bread of climber who
comes to witness
and wonder, not
conguer and claim.
“This really is no-
man's=land,” Conrad
says,  We are very
much guests on this
continent.”
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MASTER OF THE DEEP




HE WRIGHT BrOTHERS enabled man to (v with the birds.
[acques- Y ves Coustepn enabled man o swim with the fis
Whenan 1961 Captain Cousteau received the Special Gold
Medal of the National Geographic Society from the hands of
President John E Kennedy, ot bore an inscription 1 had asked o write:
To carthbowrmad man e gove
thie key to the silent world.,

cgues-Yves Coustesu, a member of the Académie Francgaise, died in
Paris i the early moming of June 25, 1997, and was accorded a memorial
Miss attended by French President Jacgues Chirac at the Cathedral of
Notre Dame in Paris, an honor usually reserved for heads of state.

A new era.of r;‘.']"||!1'i|1ilr|!| of the <t Famge and wonderiul world COVETIng
nearly three-lourths of our planet had begun in the summer of 1943 ina
secluded French Riviera cove when Cousteau, the Adam of a submerged
Garden of Eden before the Fall, first slipped into the sea wearing his
Aqua-Lung, the simple but elegant invention that enabled humans to take
their breath with them beneath the sea,

Coustéau had dreamed, hterally, of flving free under waler, swimming
horzcontally like a hsh, weightless, and maneuvering casily in three
dimensions. He wanted nothing to do with the divers in standard diving
' w French called poede-Towrds, heavy feet, with their rubber-
ized canvas suirs, copper helmets, and lead-soled boots, making their pon
derous way across the seabed, dragging their lifelines and air hoses behind
them, He knew what he wanted, but it did
not exist: self-contamed compressed-nir
cylinders and a valve with hoses and mouth-
micce that would feed him air only on the
ntake, af the ambient pressure of the sur
rounding sea, shuttimg off the flow when he
exhaled. Taking his idea to Paris engineer
Ermile Gagnan, he was astonished when
Lagnan showed mm o Bakelite valve, saying
Something like this?™ It was the demand
villve tor the gazogene, a device 1o enable
cooking gias 10 be burned in motor ¢ars in
gasoline-scarce wartime France.

For human use the pioneers designed a

105,

ress. wihorm |1

diaphrugm open to the sea. As
the diver desc l.'l|l|.!'|."i|, il]L[F-'-L‘*'iIIIt: Hersl I_ﬂl‘.‘h‘ﬂt].’l;.‘
automatically released air at greater vo
and pressure, keeping the diver safely and
comfortably in equilibrivum with the sea.
Today millions of divers don this device
without a thought, but at the time the
Aqua-Lung was epic-making. It opened the
submarmne world to o new age of discovery,
SAt might | had often had visions of flying

'-|.||Ii.ll'r_!|-]||.!|l||."|.

e

LR FARETLY W0 A e

Ly Mawpps was d Nanowat Groceariaes stall member for 42 yoars before his
retiremednt in 1976, A writer and paoneer in underwater photography, Marden
contnbutes his 61st armicke to the masezine with this 1ssue
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Py exlemdine my arms as wines,  Cousted

I-'.l'.'.l'. :"\.”'.-I..I- | I:l.llll' '-li!i.lllll: III__IFI.-I._. '-\.lulll._._
it first agqualung Hight, | have never had @
| experimented with

loops, somersaults and barn | roulls. | stonod

Fi
dream of Hyving
_||'l-|-|- CHYWIT 071 O |II-_[!_I.r Il I"':!I"-'l (]
laughing, a shnll distorted laugh. Nothimg
m Qf anl

Delivered from gravity and buoyvancy | lew

| did altered the automatic rhvt
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When Warld War 1] ended, Coustean and
ather French naval officers continued thetr
.-,'1_|'-||'-|.|I||'-|| of the ocekan -.':'|l|||'-_ eventually
using 4 wooden-hulled, LLS-butt lormes
ITHETIESWEL T, the fbled o .!-I'e__'!-u.'

shortly belore the appesrance in 1935 ol
a pubhshing
sensation that sold five million copies and

s book he Sient World

was translated int lanpuases—_ hunstenu
'.Il'_':u.l._|||_ d the Mational Cre l_:_".l'_'l'lll SO TELY
for support, initiating a seres ol grants thal
totaled close to a half million dollars.

had begun to experiment with unde
water color pRolograplny, s0 SNATIDNAL LEO
GRATHIC assipned me to sat with Cousteau
in 1955 on @ four months |_"-.|!|_'|||r|||:| tor the Red Sea and Indian Ocean
Cousteau wisuld film a full-length motion picture

Vhen | joined Calypse gt the French naval base at Toulon, | saw at oni
that she was 8 well-orgamzed ship. She carmed two tons ol red wing m

dainless steel tanks and twenty toms of [resh water. With trrefutable Calln
lewric: the water was tationed but the wine was nol. |'lEF:[1E_ L four
months crutse we dived three to five times a diuy and bathed in seawater,

SO0 Becaine ssck ol ihe faste of sall and

swrushed mv teeth i the waine.

We were 27 on bowrd., 26 mien and one worman, Simane, the captains

| '] B anl . | T e e " f " 4 i "y
netite wife, alfectionately known as La Berpére, the shepherdess, trom the

imuiteri] eve she '|'-_'|1I on the coew, Not that she coddled us: ar brom i, |

v descendant of admirals refer to an errant helmsman

have heard this sa
' d % I ¥ W '!.I' = I | |||-. | .I'. _I'1II . '_Ic " | : II
in terms Lhat woulid nave isiered e shelh o 1€ CTUSLICSE SCA GUvg L
gt O !_|||.| iF =20 she |_|:.|_|_|||-. wiliire J III_|”|'|I..r | .j_|'|._| 1.'..|-.|||_': '.'-._|r|_|| i .|[‘

while mnertly workine the winch or conning the ship fniom the bridee.
11 s W | FEIE !
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hefore us, waiting to be discovered. Every dive was ke a visil to another
nlanet: The landscape, the flora, the fiuna, even the atmosphere, all were
alien. At several uninhabited islands we were the first to breach the walet
filmy, and every dive nught vield something new.

Calypso had no proper darkroom, and even! wally thousands ol lect o
exposed but undeveloped motion-picture film and 1,200 unprogessed still
pictures had to be stored in a refrigerated compartment, gwaiting a return
to France. For four months we were shooting blind.

il
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spherical tentacles like bunches of grapes that glowed neon red. | mads
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Supported by a National Geographic Society grant, Coustgan filmed —_ * % ;
a 1959 Caribbean test of his Diving Saucer. Equipped for photograp ”.‘.'F:"'“ ~
and specimen collection, the water-jer-propelled vehicle allowedtwo =~ "~ "« SR
divers to spend six hours as deep as a thousand feet. .l - .
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i Hash photograph but did not see the result until my retum to the

Unvited States momnths later, To myv dismay the betlliant red tentacles had

photographed a dull brown, | was pudzled until the reason dawned: Th
mncmone, reacting to the prevailing bloe-green dayhght, was fluoresiing
bright red. The fashbull, which emits all colors of the spectrum, had
(AL II-'-'|I||I=.: 1 INE AR 0n ._,:-||l" WOIrese e e

Cowstean had the most oneginal mind | have ever encountered. H
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approach to a problem. This was before the dave of submarine electronit
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deep waler they tended to leak around thedr brass base, causing the

Dulbs o mishrre. Uoustean s solution was inspired. At the base of eath
uth the ship's engineer drilled two small holes, The cook melted wax in
the galley, and the ships surgeon, using a bypodermic syringe, injected th

wax into the bolbs bases. When the wax soldibed, voild, it assured

lgntning below
A\t the upper end of the Red Sea we dived on a British freighter that

had been sunk i 103 feet of water by a German mircralt di 111 thie
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tank cars. In the four atmospheres” pressure al that depth tl
ders were crushed like thin-walled aluminum beer cans VET we milked
AL -Luang cliviers swam beside them without discomfort, the mnst

graphic example | have ever seen of the way Cousteau’s revolutionary
device automatically pressurizes the buman body according 1o depth

Loustean s demand regulator has been rehined o desion Bat rematns
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unchanged in princple, and it continues wo place in the hands of
uncounted millions the kev to the silent world.

By the end of the cruise we had sailed nearly 15,000 sea miles, travers-
ing the Mediterranean, the Red Sea, and the Indian Ocean. It had been
an exploration of a pristine world, a learning cruise, shiming in memory
with the light of discovery, a paradigm for later voyages over the world,
In & bound copy he presented to me of 12 articles he wrote for the
GeoararHic, Coustean inscribed: ™1 will never forget the happy times
we shared in the Red Sea” Nor shall 1.

N FOLLOWING Yiaks Coustean developed a miniature submarine—
the Diving Saucer—built underwater dwellings for prolonged diving,
and kept Calypso almost constantly at sea, producing a series of tele-
yviston fitms that would mike him one of the world’s best known
faces. But as the years passed, he began to notice something disquisting.
In many places fish were growing scarce, formerly crystalline waters were
increasingly murky, and once richly carpeted bottom now lay bare.
Alarmed, he began a survey of the Mediterranean Basin, testing water
quality, analyzing bottom sediments, and observing with Aqua-Lung and
Diving Saucer. Everywhere the message was the same: The Mediterranean
was moribund, Overfishing, industrial and human pollution, and unre-
strained “development” of the shores had reduced s marine life by 30
to 40 percent, Cousteau estimated.

The Mediterranean is an enclosed, nearly tideless, sea with many of the
characteristics of a lake, so that any environmental insult would not rake
long to show itsell. But when Cousteau went on the high seas, returning
to Assumption Island in the Indian Ocean, where many years before we
had filmed much of The Silene World, he was horrified to find the same
creeping sickness. What had been a drowned paradise, pulsating with like
and ablaze with color, was nearly lifeless.

Appalled and angered, Coustean the diver and filmmiker became
Cousteau the environmentalist. In 1973 he founded the Cousteau Society
to publicize and support his advocacy of the seas, and he took Calypso
to Africa, Amazonia, North America, the Pacific, documenting the
unchecked sacking, us he termed it, of the ocean environment and river
systems, evervwhere talking to fishermen, farmers, industrialists, pres-
idents, prime ministers, and dictators,

Unlike many brilliant men, Cousteau was supremely articulate and
conveyed his compelling ideas with elogquence. [ have heard him lectore
without notes in both French and English, and his vivid imagery in both
tongues would have delighted Garcia Lorea.

Jacques-Yvies Cousteau—JYC (Zheek) to his friends—spent the rest
of his life in tireless advocacy of the sea and its interdependent land-
masses, becoming the clearest voice for the sane use of Earth's finite
resotrces, culminating in his attendance at the United Nations Conter-
ence on the Environment and Development at Rio de Janeiro in 1992,
where delegates and more than a hundred heads of state conferred and

deliberated but failed to emphasize the chiefl cause of the planet's troubles:

gross overpopulation.

Some scientists have calcolated that the planet can support in relative
comfort only one hillion to two billion, There are now nearly six billion
people on Earth, of whom half live in poverty, and that figure 15 expected
to increase by hali—perhaps even to double—by 2050,
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acean in the public mind. In the begtnnming, when people peC g exprian
S y wounld say, Ch Captom, | saw v ur film on sharks; i1 was great [T I e
In these last vears they would say, "Thank vou for what you are doing controlled dev
[uture fenerations sten (oppo
| asked about Calvpse, "She is in Marseille, slowly rotting away. We want srfe) faunified
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BY THOMAS B. ALLEN
PHOTOGRAPHS BY IRA BLOCK

N FEBRUARY 2, 1898, on board the U.5.5. Maine
in Havana harbor, Lt. John |. Blandin wrote a
letter to his wife, Corinne, and Ordinary 5ea-
man Bill Gorman, captain of the ship’s base-
ball team, wrote to his widowed mother, Both
men were looking forward to February 15, when they
expected the battleship to sail off to New Orleans and
Mardi Gras. "Everything is quiet here, and no trouble is
looked for,” Blandin wrote. Gorman also said that Cuba
was quiet, but he had heard that Cuban guerrillas were
killing Spanish troops with dynamite mines.

The guerrillas, fighting for independence from Spain,
had won American hearts. Clara Barton, Angel of the
Battlefield during the Civil War and founder of the
American Red Cross, went to Cuba at President William
McKinley's request to distribute food to the starving. At
least 100,000 Cuban civilians had already died—many in
concentration camps. Spain was softening its long, mur-
derous rule in reaction to McKinley’s pressure. But life
was still harsh. An American woman in Havana wrote of
an “anemic, expiring people, whose gaunt forms were
lying by the wayside with glassy eyes upturned, too weak
even to extend an imploring hand for charity.”

Unrest in restless Havana had led McKinley to dis-
patch the Maine to Cuba to show the flag and protect
Americans and American interests. "1 hope, with all my
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heart, that everything will turn out right,” Secretary of the Navy John [
Long confided in his diary after ordering the Maine to Cuba.

Longs bope would be dashed. On February 15 an explosion ripped
through the Maine's hull, taking 266 lives and sparking a crisis that
swiltly led to the Spanish-American War. The cause of the explosion has
been a mystery for a century. In 1898 & U.S. Navy court of inquiry ruled
that a large mine hlew up heneath the ship; A second investigation in
1911 blamed a smaller mine farther aft. But an authoritative report in
19570, sponsored by Adm. Hyman G. Rickover, declared that the blast
had béen an accident probably started by a fire in a coal bunker

o examine the evidence from & new perspective, the National Geo-
graphic Society last year commissioned Advanced Marine Enterprises, a
marine engineering firm wsed by the LLS, Navy, to pérform computer
modeling and simulations unuvailable to earlier investigators, These
simulations included both accidental fires and acts of war. The repart
adds new information to the debate about the tragic sinking of the
Muaumie (see pages 102 107).

HE AMERICAN WARSHIP had entered Havana harbor on January 25,
1898. As a Spanish pilot navigated the ship through a parrow
channel leading to the harbor, a crewman looked up at the glins of
Morro Castle and said aloud, "We'll never get out of here alive”™ The
pilot guided the shap 1o a me oring at buoy No. 4 in an area of the busy
harbor said to be reserved for warships. Moored about 250 vards to star
board of the Maine was the Spanish cruiser Alfartso XTI
Endisted men were confined to the ship for their own safety. So
Crorman's team, recent winner of the all-Mavy baseball championship,
would not get a chance to practice. Officers could go ashore but only in
civilian clithes, to averd provoking anti- American incidents. One day
Capt. Charles [, Sigshee, the commanding officer of the Maine, was on
his way to a bullhght when sameone handed him an anonymous pro
paganda sheet, probably produced by peninsulares, Spamards who sup
ported a strong Spanmish rule in
Cuba. Ranting about "these Yankee
pigs who meddle in our affairs,”
the sheet declared thar the
“moment of action has arrived.
Death to the Americans!” Sigshee
shrugged off the threat, confident
that his precautions—armed sen-
rics, an extra watch at mght—
would protect his ship from harm.
When Febroary 15 dawned, the
Muine wis still moored at buoy
Na. 4, and dreams of Mardi Gras
hod faded oway, lohn Blandin,
whose watch began at 8 pom., col-
lected routime reports; including one on the state of the coal bunkers.
Blandin, who had entered the Naval Academy 20 yvears carlier ai the

Fosi Avtes han written or co-aathored 23 books, many on militiey history, includ
i gL Ripkewer: Canfrpversy amd Gentis, Pefore s freslance career, Tom served for 17
yesurs as a wiler and ecitor of Natlooal Geographic books. This is photographer Ls
Hioce’s Tath assignment for NatioNat Groc e

W4 WMATIONAL GEOGRAVHIC, FEBRUARY 1008
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The chosen of the flock™ is how Capt, Charles Sigshee [above, at tap right) described the ship undes
fre correrrnatendd, which stearnied mio Havara harboron January 25, 1898 (opposite |, to profec L/
ctitzeens and property armid growing unrest over Apaein's broutad occupation of Cuba, Less than a

it I bt ,':'.-. -"..|,5||_|'||_ WilE Fone, |]-|_'|.|'.'..I', .,'|." ||"_.' id *r.::;_-_'-;i'..{ .,J'.'|.II MIVSIFT LS 1'.".|I'".'-!'.'ill"|'.

ape of 15, was already a hero, Nine years: before, dunng a Pacih
'y phoon, he had dimbed into the topmost ngging of the ULS.5. Trenton
and, with a cigarette between his tecth, ligghited a rocket that sent a rescue
line to a sinking warship, saving nearly all hands: Tonight, as he rou

Firely F'L'I1-_:-r|||l_'L| ||'||_' dulies of the afficer of the watch, he was Tr.:'r_"ll'li!_'I

glim beciuse he had vet to recerve s promotion o full Beutenant,
which would get him off the Maineand home to his wile and four chil
dren in Baltimore

On the berth deck, well towarc

the bow and two decks above the pow
der magazines, Bill Gorman and most of the other 327 sailors and
marines swung up into their hammocks. At 910 Gorman's teammate,
Marine bugler and third baseman C, H. Newton, began to play taps.

Sigshee, aft in the captain’s suite, was writing a letter. An aloot and

REMUEMBER THE MAINE! 9%



0f the 266 men who lost their lives on the U.5.S. Maine, nearly all were enlisted
men. Many were young immigrants who saw enlistment in the Navy as a move up
in the world. The crew was also racially diverse, experienced, and high in morale.
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A BRIEF HISTORY OF THE
SPANISH-AMERICAN WAR

January 25, 1898
The Maine anchors

in Havana harbor,

February 15, 1898
The U.5.5. Maine
explodes.

March 22, 1898
A MNavy board of
inquiry concludas
that the Maine was
destroyed by a mine.

April 1898
Presidant McKinlay
requasts—and Con-
gress passes—a
declaration of war
against Spain.

May 1, 1898
Commodare Gaorge
Dewey destroys the
Spanigh fleet in
Manila Bay.

July 1, 1898
Tha U.S. Army wins
the Battie of San
Juan Hill in Cuba,
then lays siege 1D
Santiago, which
Spain surrendars
two weaks later.

July 26, 1898
Spein sues for paace.
Decambear 10, 1888
Signing the Treaty
of Paris, Spain turms
over Puerto Rico,
Guam, and the Philip-
pines to the U.S. and
relinquishas control
of Cuba.



unemotional man, Sigsbee was unexpectedly moved this night by the
bugle’s slow; sweet sound. e put down his pen and listened as Newton,
whio liked to produce fanciful effects, paused between notes so that taps
echoed and reechoed through the stillness of the ship.

“Hardly ahything was moving in the harbor, and the wind was still,"
as Lt. John Hood later remembered. "A more perfect scene of peace and
esl l;.I||:|1L| F'I-.I.Fnjl‘!r' e |"|-|.E_||'IL'-|1 s “lll i, an ardnance |'l"i|,'|.j'f_ sl i:|: a chan
on the port side of the quarterdeck, smaking a Cuban dgar and looking

at the il:.':h:*- of Havaim. 11 wiis 940

5 HOOD WALKEDR oVER Lo speak to Blandin, they both heard and {elt
the death of the Mamy — 5 shodck and a sound™ to Hood and "a
andin, Lovking forward, Hood saw “the

dull, sullen roar™ to B
whaole starboard side of the deck, with its sleeping burden, burst out and
[y into space, as a crater of flame came 1|;|:|:'|ng|1. CAITYINE Wil it missiles
and abjects of all kinds; steel, wood, and human” After a few small
"all was still
except [or the cries of the wounded, the groans of the dying, and the
crackling of Tame in the wreckage!”

The expiosion tore out the berth declk. Men in their hammocks were
vaporized, ripped apart, or hurled into the night. Many were trapped in
the shattered bow, their dying crics muted o 8 mormuor as the hulk
quickly sank. In the main sleeping area, only two men survived. One,
Coal-passer Jeremianh Shea, had no idea what had happened. 1 think
I must be an armor-piercing projectile,” he said. The other, Boarswain's
Mate |st Class Charles Bergman, heard "a terrible crash” and was flung
into the waler, encased in a piece of sinking wrec kage. When 1t struck

cxplosions—scattered ammumnition, Hood surmised

Crossed by Jerries theen as now (below ), Havana hitrbor was rr.-Jlull.'.lr.l' the rrr:.,:.':.r af Fetruary 15,
IS8, Could o passtas boat e plented g mpnet? After the Munne exploded, o Culwin ferry 1gnored
the sedreh for survivors. A Sparesh Navy ship and a ULS. passenger ship, anchoved nedrby (map),

toenid the rescue. The Maine's auxiliary wheel remuzins in the Museum of the ity of Hirviona




HAVANA BAY
February ig, 1898

bottom, Bergman freed himsell and
bobbed o the surface.

At the moment the Mame blew up,
the lights went out in Sigsbee s suite,
well aft and insude: the superstruc-
turg, Groping through the smoke and
darkness, he collided with his orderly,
Marine Private William Anthony, who,
summmaoned by duty, had left the safety
of the open deck to find his captain in
the wrecked cabin. Saluting, Anthony sakd, " Sir, T have toinform you that
the ship has blown up and is sinking.” Sigsbee followed the matine to the
starboard side of the main deck.

Sigshee, stunned, stood for several seconds, water rising over his
ankles, and looked toward an “immense dark mass that loomed up
arnidships.” Sigsbee ordered the magazines fooded. Lt. Cmdr. Richard
Wainwright, the executive officer, said, "There's no use Nooding the

magazines, Captain; the ship is sinking.”
H surviviars: By now boats from the Alfonso XII were niso pulling

men from the sea. So were boats from the Ciry of Washingror,
a passenger steamer moored nearby. Hood next cimbed to the poop
deck and volunteered, with others, (o go forward, past the wrecked
bridge, to see what was left. “We crawled forward . . | looking carefully
for signs of life and finding none,” Hood later wrote. “We proceeded till
we reached the point where the ship had been literally blown away, and

oo, mEAswiiLE, had helped get a boat into the water to pick op

REMEMBER THE MAINES
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MYSTERY OF THE.
MAINE DISASTER
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[Yeck officer the 'I."g'll.'l' the Maine went dewn, L John | Blundim was striick on the head by debris

bruet sts atbde to testify before the official sngury m Key West, Fiw moreths later he died. Blaminyg thy

head wound, RBlandin's dauchter asked the Navy to add his name to the monument o Havana

P 1 I ] | ' [ (T e
Belowe ), Today s fanuly preserves g hat, bell huckle, and letters

REMEMBEHN

could #o no farther, and looked down on a mass of wreckape, floating

delbiris and {oaminge water, in wWihiich some men were =11l -rt!"lj|_'.g.|‘ll;._: A [hiE
F-\.

Sigsbee, at the quiet suggestion of Wainw right, ahandoned ship and,

calling for he

the List man to leave the Marne alive, followed Wainwright into the cap

tain's gie, a small, oar-powereéd boat. Someone handed him las -LIII:_‘.

ov. found by a salor. Sipsbee Ordered the gig to circle the wreckage

7
| L =
[

snd look for survivors, An officer shouted, "If there is anvone living on
board. for God's sake say so!” The anly answer wis an ¢cho,

The gig headed for the City of Wahington, where many survivors had
beer taken. Only 88 men out of complement of 26 officers ana 328
sailors and marines had survived. Two officers and 250 enhsted men had
heen killed, including teammates Bill Gorman and bugler C. H. New
am
13-||:'|'-.;|1L|_1

tan: amone the 22 black sailors who died was the star pitcher, W
[amberL

.
rt. The only surviving member of the Mame s cham
baseball team was fight helc

ohn Bloomer, one of 39 men imured.

L §

Fight men died soon of injuries, and another six lingered awhile
hefore they, too, died. Lt John B
of that terrible night every time hie closed his eyes, lived in a state of mel

andin (abovel, who said he saw scencs

ancholyv atter he arrived home in Balttmore, He seemed ever to be back
in Havina, « '.I”II'-_'-'. Ot 1o II"-]l;__',~_-.|!‘|:_"|_ that the Marme was under atbac k.
july 16 Blandin would

surely a victim, was Sigsbee's haunted manne orderly, private William
Anthony, On November 24, 1899, a New York City police officer found

e 10 a coma, Not imitially hsted as a casualty, bt

him sitting on a bench in Central Park, dying of 8 cocaine overdose

N OCTHE MORNING AFTER THE DisasTer Sigsbee looked our from
the deck of the Washington nand saw the remains ol the Marme,
settling in the mud of the seaflpor. The tilted afi mast thrust

From the w |'.".|--I:-_'.L. a mop, B Fovw LI v thie |_':'|.]_'I||.-=-.I|H:. 1:.5!I:.'L'-I'I§ n is

FIgEEIng.

Sigsbee quickly decided that a mine had blown up his ship. But he

kept his suspicions to himsell. [na cable to the Navy Department, hastily

d be sus
pended until further report. (Cantinued on page 108

written aboard the Wasfungron, he said, "Public opimon shou

FTHI MAINE!
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NEW INTERPRETATION
THROWS OPEN THE
QUESTION OF CAUSE

Using computerized technology unavailable to earlier investigators, a National
Geographic study reveals that the explosion aboard the U.S.S. Maine could have

been caused by either a mine or an accidental fire. The new study revives old
questions for those seeking to lay to rest the mystery of the Maine.

ART BY DON FOLEY

ho—or what—caused (the e PlosIons

that sank the Maing? i It was a mine

the Spanish-American War was
launched by a mass murder. If an accicant
destroyed her, the battle cry of that wat

Aemaembear the Maine

bean shouted

g
FEar v

—aghould

tthe cay tragedy, both the U.S

|| I |' :-;'-'-:
Navy and Spanish officials sent down divers

o probe the wreckage. | he ZTi|-.':' ish found no

A mina. The Ame dict. The

gvidenco of

ghip g keal wias

E -
!Ia"'-'
-l

Iip it an mverted v
and as one Navy diver told the 1898 U.S
naval coutt inguiry, “The skin of the douhle
bottoms is curlad over like a sheet of paper
inboard. Assuming that tha extensive dam

-I|_|r_' meant an éxtornal EXDIOSHyY, The cCour

s3it thatl a large mune, placed by parsons

unknown, Diow up the Maine. In 1911

g5y arle

oparations by the U.S, Army Cormos ol Endgi-
oveal

completely exposed the wreck
-_.r Il -

Mears

g the tangled mass how'. Analvzinon

of pholographs for clues Investios-

Mundreds
Blamed an SNOMYTMOUs mins. bul
farther aft

n 1976, howeaver Adm

[OFS 3N
ane smaller and
a. Rickowet

"i||-'|I|.-\:.|.!J_1 I'I"!I=

Hyman |
fathar of the nuclear navy,”
report

snown in green)

public with a contradictory i Team

tnecrzad that & pkata (ngnt,
nad een bent inwar
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no marks

by the “dynamu
- of an internal explosion and showesd
tram the blast of a mina. Thay con
luded that the mast Hkaly causa of the disas
[T wiis 3 8 FHIONTESNE0US TIre N a Coa DUnNKa|
Fdjacant 1o 8 powdor magazing
Mow, a hundred vears after the loss of

Mational Geographic Society

has commissionsd o boarcart

| Néw STudy DYy A

Marine Entergrises, which conducts warshin
design studies for the U.5. Navy. Using comn
puter modealing, enginet

e periormec a8

heat-transfer analysia to ses f heat from b
N o al coula [Ias5 Inrougn 8 bulkh=ad snd
WOWOer moaagazing.  hen 1t

gnite |

ay et
formed a blast analysls to find out if an under
water mine could cause the bottom 1o fal

m platin
powdear. The resulis arp

presented on tha following pages
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Photographs: the evidence at hand

In 1911 the U.S. Army Corps of Engineeérs built a8 massive cofferdam arcund the
wreckage of the Maine in Havana harbor, first sinking huge pylons and then
pumping out seawater to expose the wreck (bottom far left]. Since the Maine
had been sinking deeper into the coze for 13 years. engineers had to clear tons
of mud from the wreck as they probed for the most telling wreckage at the

Siu-inch
[ i CE RN |

'l
Mraazing

;;-;::L:Hb bottom of the ship. Once the hull and inner and outer bottoms were exposed,
' Maval Constructor William B. Ferguson had key pieces of wreckage numbered
and photographed. Months passed as the engineers tried to determine what
S == | B | - had brought down the Maine. Once satisfied, the Navy had much of the key
stiffenar) _ " l.. -, <4 : wreckage cut up. hauled out to sea, and sunk, leaving Ferguson's photographs
| Frame 24 3 “p = ; as the only evidence of the scene at the bottom of the Maine. For Rickover's
T.:n-in-.'rl- Ir,ugltr":! team and for engineers working on National Geographic's study, the photo-
magsine uxplosions graphs turned out to be a star witness.
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Was It an Accident?

Strongly arguaed in a 1976 study led by the late
&dm. Hyman G. Rickover, this thaory asserts that
the Maine was destroved from within, perhaps
wian @ fire triggerad by spontansous comBbuUstnn
broke out in a coal bunker abutting a storeroom for
poweder, Coal fires ware relatively commaon aboard
stoam:powered shipsin the 1880s and '90s, soma
timas smoldering for hours hefare detaction
Stuches of heat transTer commissionad by Maticnal
Geographic show that within four hours afire in
ithe Maines coal bunker could have raised the (em-
parature of the nearast canistar of gunpowdar (a
mare four inches away on tha cther side of a
quarner-inch-thick steal pistal to mare than G45"F—
hot encugh toignite the powdar, triggering a8 chain
raaction in the adjacent magazines

Maost of the debate about thea
destruction of the Maing locuses on

a porthon ol the ship's hold and outes
hull just bensath the six-inch ressrve
misgazine, where canisters of gun-
powder wern stacked like wine botiles

Was It a Mine/?

The traditional view, Tirst advancad by Navy inves
tigators in tha 1T858 inquiry and refterated n 13911,
is that the Maine was the target of 8 mine, planted
by unknown conspirators in Havana harbor, Thia
conclusion was suggested by physical ovidencs
found by divers in 1838—including damage to tha
ships keal. And whan, during tha 1811 excava
tion, engimears lound & piece of the ship's-hull
isection 1) dented from the outside and bant
invwvard, it searnad to confirm the prasance of a
mina, although & smaller one. The list of suspects
includes the Spanish government, peninsulares,
who supportod strong Spanish rule, and Cuban
patriots whose goal—independance from Spain—
might have been advanced by starting a war be-
twaen the United states and thar colonml master,

Contact points ——

Wooden keg i

Ten-inch miagasinm

iTransvernns
stiffener)

Tun-inch magasing

Frama 30

Ten-inch shell room |

Ten-inch shiall room

Buriker

magarine

Dhter Bt o

Aroa ghowwn
m Antail i

Section &

‘Bla-inch ressrye
IEAT LS

Dhater bioattom

s .‘ Ektlh:n:[mg

mins

Studies suggest that a very simpie mine of
the day-—a wooden keg fillsd with a hun
dred pounds of black powder, ignited elther
an contast or by wite from shore—eould
have sunk the Maine, If so, the mine must
have been perfectly placed, which undor the
cireumstances would have been as much o
matter of luck as skill

Stw-lnch reserve

In this seenario the first explosion woled
hawve occurred sboard the Maine when a
povwder canister was igrited by heat from
n col fire, touching off an explosion inide
the adjacent six-inch reserve magazina
whera mare than 10,000 pounds of gun-
prossctlor wwin stored.

Section 1

Lomgiuding

stifferer
Keel
Explosion
initiated by min

Section 1

Livrvigdtuscdivial
stitfemar

This thigary arguss that the firsi s plasion
took place in waters below the Malne's port
side, when a mine detonated bensath the
ehip's outer hull, H the hull structure had
ks Blowi up amnd invard, it might have
ripped into the sheinch ressrve magarine,
satting off the powdor (illed canistars



Within milhseconds, the exploding six-inch
reserve magazing would have topched off a
hellish chain reactlon—nutasive saxplosions
srvside the ten-inch and other nearby magh
rnios, unleashing the powaer of seversl
Warld War l-ers homhbs. According ta this
theory, the expanding gies genarated by the
explosions could have been driven outward
through the exploding hull, then back in by
the enormous pressurs of water, bending
the telitale section o the outer hull, section
1. wvweard ms watsr rushead in beahand

Subssquent B >

axplosions

Sectinn 1

Section 1 (green), pushed upward and inward,
suggests an explosion outiide the ship. Coal
fire advocates argue that @ mine large enough
to have penetrated and ignited the sik-inch
reserve magazine would have inflicted much
more damage to the extenior of the ship

Section 1

The case remains opeén

This study does not sattle the issue once and for
all but rmather moves the century-old debate to

a new level of sclentific detail. Computer modeals
natternad on the condition of the Maine baltore
and after the explosion show that a fire in the coal

The explosian in the six-inch ressryo bunker could have genarated sufficient haat to
rragarine woukl have instantaneously

triggered other, much larger explosions in
nearby magazines. This monster explosion On the other hand, computar analysis also shows
ORI DRSSL twe, Pt et Srom T insie that even a srmall, handmade mine could have

out, leawing only the beot-in metal of sec-
tion 1 to tall the tale of what really causod
the disaster. within, On what might have caused section 1 1o

tauch off an axplosion in the adjacent magazninea

panetrated the ship's hull and set off explosions

buckle inward. the evidence is inconclusive. And
since that telltale scrap of metal is now buried
in mud somewhere off the shores of Cuba, the
mystery of the Malng remains
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(Contimued from page 101)  The wildly irresponsible news
Papers |"IJ|':i."1.|'|: d by William _'{.||:|||||.||_|E| Hearst and his
rival |'.""-'.';".!f Pulitrer, continwilly drmmmed the o laim that a
aune destroved the Mame On Fe

York fowrnal proclaimicd THE WARSHIFP MAINE WAS SPLIT IN

wruary 17 Hearst's Nin

TWO BY AN ENHEMY 5 SECRET INFERNAL MACHINE. Spread
across the froni FHEC WS O 5400 er-column draw g that [rOT
trayed a ship anchored over a mine, with a diagram show
IME WITres conneciang toe mine 1o a :"-]".1I.'II'-|'I T0arT,

UT IF A& MINE DESTROYED the Maine, who could have
et it The Spanish government, which did not want

war with the United atates,; seems an unlikely sus

¥ tried to
stave off wir, Muany disgruntled peninsulares, however,

pect. Uueen !{l.':_',r_'|;| viaria Crnstina desperate

seethed over what they saw as 1S, intericrence 1n o

ney wanled war for reasons ol national honaor, and an
mctdent that coulid ITIEREr O Walr would serve their aums.

Cuban freedon |EE',|-|I..'-"- ol been -.|r=|-_1::_L_'_i:_|]'r_' HEaEinsl
Spain for decades, with arms and explosives -1|,||1|||:-_-|| Iy
Ainerican gunrunners In New York City their "junta)” run
by the insurgent underground, churned out propaganda
CAgeriy |'HI'|"'|||'|| hy LIS, ne WhHa[MTE The Marne nlered

o . ik '
Havana harbor as o new pamish covernment was hoping to

negoliate &0 end to 'the rebellion while Lee pinge Luba gs o
selt-governmg” colony. Guerrillas, seeking full indepen
wrixduce an incident
that would inflame Americans against Spain. Then the
Yankee iil"'rfl'.ll:l."r- '.'-.J1I.|||_1 dio whal ||‘||_- !_l_l:|_-_'|'|'-,|E_5-. had not
heen able to do; drive Spain out of Cuba

SO0mMe Navy, othicio

dende; could have planted the mine 1o

s, dismissing Sigsbee’s claim of o

mine, behieved that an acodent destroved the arme,

"."-.'|II.'II C Wills .III'|'|||||'='-'.Ir1|'|| 10 I8%YYy 48 3 'iL'.ll|]|| CIasS 12'1'.||!1|"~'|1||_'. .-|:-L

was, at 319 feel 1 ||_"r'|:_'||'l, the |.II'.'.-'*-‘f |h'_|'| ever built m a US. Naowy s

yurd—and, said critics, a ship with a dangerous

desten Haw

An iwestigative board, reporting

lanuary 27, 1898, hai warned ol

II‘.Il. : |I-I!'.|I|I!‘II'|III|I

Coal bunkers lined much of her hold: And
cight of the bunkers were next to magazines
'-'|.||r_1l' |'|"-.1.r:‘-_'|' Wik '-[II'I|'|| 111 |.||E'-]'l-,'r LONLAINCES
T HE"'"['I':..I

eous coal bBires to the secretary of the VY On

hunker-to

mapazme hires, which had bheen discovered

LEFTIE Lo prevemi disaster—oan the Neww' Yord and

Diespite lingering doubts about the cause of

the explosion, |1llii1iL[.!||'- and much of the ||L|:'1-

lic accused Span of treachery. "Remember the Maine To Hell With

i = l
Spain!” became a

CLONETERS MO

ttle cry, amplified by Hearst, Pulitzer, and fingoistic

Un April 2, President McKinley, trying round the clock 1o avert war

tnrough diplomatic maneuvers, took thime out from the crisis to attend

il r__-l_l.-|'|'||'ll'I I-"|r ""'||.:'_"I-I'|'_?|'_' in ”.l"'l.'”]'” ||'|| |I|.-'|.'|.I | |_l.:.-||.|-!|_.|.|'.|-|:_-| -.|I.'I.'.|:||.I|I"-
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(e hunidred vears after fi pling i Havana Marbor, the foremmast of the U85 Maine rises

.I I i _| 'y "I.

" ¥ M L X (] ] L 1 -
-:r:--:l _I||_:||jll.: .II|I- |||. I_.-I.'|||I|.'||!|.-| I||I||| |I|||.I-'I lllll'l. |Irl. '.II!."rllllll 15 !Ii. |I||I--' I:I:I.I'Ir rl”- .'Illll.
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erneineering officer, Diarwen Merrat (Clogs of T8%5 ) recoieired on 15200, ¥ st thnk dbotil s

spofsored by his fellow inventor Alexander Graham Bell, Pre stcdenit of
f|'|| ;‘h.l1ll i) A -L'-'I'_EI.E|"|I||. Soc1ely. Bell |'.'.Ii'-'_-.: "'E:_!'-I"l.'l_' o ||II .|'I IIIII|;'|.
energeticand. wise action [that| held m check the popular exotement
which threatened 1o precipitate war between friendly nations.

VWar, however, was immiinent,. bverywhere, AMETicans Were rerietn
bering the Mame. The battle cry rang from pulpits and podinms. Pep

permmint candies carried the message, Music hall singers crooned "My

sweetheart Went Down With the Maine” By April 21, McKinley, sleeg
less and worn, could hold out no longer: He ordered a naval blockade of
Cuba, an act of war that Congress then formally declared

Less than a month later Sigsbee dgain was in command of a warship
ey Coubdn walers, s time |'|-. winh hnt 141 down i "'i|".|-'.5i-1|:! -l.|_'|.|'-.|f"|||
But neither an his St Pawd nor on any other US, Navy ship did the war

v P Remember the Mamme!” send men into battle because, as "'i'il'-lll-"- il

il |||| CTY LANOIrsS 1oy i |'| il roeve Nnge, L Y |'| inl |_".'i| for evil, Wha

hould be remembered, he sald, are the brave men of the Mane.

REMEMBER THE MAINDE

ctove o the Maine,” suvs Midshipmtan Liz Flermung (above, atvighit), " Ny peaple never forget,



An Eagle in Havana: A Tale of Ups and Downs

ter the Spanish-American War was over and the Maine had been buried
at sea, Cuba built 8 monumant to the men who lost their lives on the
battleship. Crowned by an eagle with its wings spread wide, the soar-
ing A0-foot-high monumeant was dedicated in 1926 on
the Malecon, the plara-like promenade overlooking the
Havana waterfrant. Relations belween the United Stalos
and Cuba were warm, and when a 1926 hurricane top
pled the bird, the statue was moved to the garden of the
U_5. ambassador and was replaced by a larger, more
agrodynamic version of America’s national symbal

But beginning in 1958, when Fidel Castro overthraw
Cuban strongman Fulgencio Batista, things went rapidly
downhill as Castro embraced the United Stetes” Cold
War nemesis, the Soviel Union. Anti-American rallies
|[below) becamea commonplace around the Mafne monu
mantl. During a demaonstration in the early 1960s, after
the failed Bay of Pigs invasion, the second eagla was
toppled and broken. Latar a group of Cubans delivered
the head of the fallan statue 1o what had boen the U.S
Embassy, whara Swiss caretakers hid it awav. The body
of the eagle disappeared, then resurfaced later in the
Museum of the City of Havana (befow far right), whara it
ramains. Today the eagle's head is again on display, ina
small cafetorna of the United States Interests Section in
Havana (below centar). Chief of the section, Mike Kozak (far right), who lives
in the formar ambassador’s residence, notes that the Maine monument still
stands in Havana (above right). “And a ot of Cubans look forward to the day
when the body and head of the eagle are reunited.” []
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One lightning bolt
or stray cigarette
butt can turn the
outback into an infer-
no at the and of the
dry season, This
blaze west of Halls
Creek was so hot |
thought my scalp
had melted. Soon
the monsoon would
sweep in, dousing
the flames, but not

me. | kept moving.

114

Monday, Octaber 21
Darwin, Horthern Territory

™

[L's one of bhose evil-tempeared afternoons,

up
during the bulldup to the monsoon, when police blotters fll with
drunken assaults and steaming sidewalks make New Orleans in
sinnmer seem like a sweet wish. 'm sitting shirtless at 3 table in a
pouth hostel on Mitchell Street working on a three-aspinin headache
and a fading sense of humor—about par for Darwin, late October, Yet
tor all my grumblings I'm pleased to be here. Those turguoise waters
off the esplanade are the Timor Sea—tangible evidence of the 3,900
miles I've come since | lefi Sydney three months ago today.

Pm now at the northernmost point in my journey—about 13
degrees south of the Equator—and if | don't get a move on before the
“wet,” | could be stuck here until March.

First I need 10 do a bit of work on the licvele: new tires, replace the
chain, lubricate apything that moves, tighten anything that's loose.
Ahead of me are the most godforsaken stretches of highway in Aus-
tralias-—2 600 miles down the remote west coast, Il be riding into
surmimer, and any water in the riverbeds will have dried up—unless
those rains come. 've read the flash-flood warnings, heard how the
Fitzroy Kiver can turn from a trickle to a surging tide, wider than the
Misstssippi, sweeping away anything in its path, Out there, the old-
Limers say, & man can drown or die of thirst in the same spot.

With luck, | should make Perth before Christmas.

the kind they g=t here in the Top BEnd

Tuesday, November 12
near Turkey Creek, Western Australia

—

I et Rununurra in thunderous glaory, a heli-

copter throbbing just above my head as 1

rolled along the highway thinking: If this guy sneezes, I'm lasagna.
Looking up, | could see fan Lloyd inside the bubble aiming his camera
at me. The pilot, Howard James, does a lot of wark for the big stations
up here—million-acre properties that use helicopters to muster cat.
tle. It's dangerous flying. "Cattle don't always look up,” Howard had
explained carlier. "You have to fly right in at eye level to get them to
move.” I'd hoped 10 see a bit of heli-mustering while I was up this way,
but | hadn't expected to see it from the cow’s point of view.

It's good to be back on the road after ten days waiting in Kununurra
[or Lan to arrive. To kill time, | did a linle melon picking at one of the
irrigated farms on the edge of town, riding out to the fields at the crack
of dawn with about 20 other pickers crammed like refugees in the back
of the farmer’s truck. He had a sticker on his rear window that read:
“If you drink and drive you're a bloody idiot, bat if vou make it home
alive you're a legend.”

Forty years ago Kununarra didn’t exist. It's the product of an
ambitious government project to tame Australia’s remote northwest
frontier by damming the Ord River and wsing irrigation to turn desert

into garden. Now there's an oasis town of about 6,000, with caravan
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5 parks bustling with melon pickers looking for ten dollars an hour.

A e .':J_..' ~ Oneafternoon | went hiking in Hidden Valley in Mirima National

116

Park—a maze of weirdly eroded crags near town that resemble bee-
hives, This is the eastern edge of the Kimberley, a 375-million-year-old
landscape of rough sandstone, deep gorges, and boab trees; If's dry
almost year-round, then deluged with ram during a short, vielent wet
wason anyrime from November to March, when Jiff faces tum to
witerfalls and rioting cane grasses can grow teén feet high in less than

a manth,

Last night I'd hoped 1o show lan the magic of camping in the
Kimberley. The sky is deeper and the stars brighter than anyplace I've
ever seen, and 1'd raved about the tranquillity, Instead lan learned
where Australians store their irony when they're not using it The bush
i thick with it. You want magic? A poisonous centipede thick as a
hinger, long as a hand, scuttled past the toe of Tan's shoe. Tranguillity?
Accolony of fruit bats woke in a nearby tree and began their evening’s
toraging, their leathery wings whump-whump-wimping in the dark-
ness. More trapquillity? A feral donkey bégan braving somewhere, ils
noturne cut short by two quick blasts of 4 voad train’s horn and a
terrible bang.

Wednesday, November 20
Broome, Western Australia

T S —

1 got here a few days ago; glad to shake the
aeseYt oul of my sredakers faor a few davs.

This old pearling port was one wild town in the days before World War
1, place right out af a Joseph Conrad novel, with its smugglers and
pearling luggers and its swirl of Malays, lapanese, Furopeans, Chinese,
lavanese, Aborigines—almost anybody chasing some fast money. The
lapanese cemetery alone has more than 900 graves of pearl divers,
mastly men in their 205, Killed by storms, drowned, or dead of the

NATIONAL GEOGRAPHIC, FEBRILUARY QR



herids. The old sailine | s Are pone, Dul pearing enduares. Broome

|}l 1

] a bowi [ Irontier contrasts. You can by ST string o
malched pearls at the Paspaley showroom—hushed and sweetlly af
condittoned i erab a drink just around the corner il a rowgh

is-piits pub reeking of spilled port, stale beer, and sweat. A nolice
tacked on the wall outside prohibits prostitution, fighting, and obtain
Ing hquor DY Degging

fan's back home in Singapore now, and 'l catch up with ham again
i Perth. It's been enjovable having somepne to talk to on the road,
especially o fellow expar, bu
I'myglad o have my solitudds
ain—although with the
commumnity of drifters shiding
devwnn the coast 'm not alone
| here are Inmuoiar faces in

Broome, people | ve met in

roadhouses and hostels and
o miles IBLN LadTry
mechanic | met up in Auimu
mirea ts here: <012 Berma-
lette. a Perth Aty chet
l"*'.""'i- lOr work on one ol
the stations, and lan and
Karen, a couple from Mel
bourne who poat all then
POSSTSSI0NS 0 a ruck and

|I'..:I.|'.'| for L Eimberiey o 1 |'||| I [IC%S E=|=

he monsoon conbinues 1o fease with towerning thunderheads and

sheet Hightming at naght, and | hear rans beer buic keting dowm 12

RUNUNUIra. But Sroome 15 a seduchive prlace

‘Teshn s¢a hrecics, ped

coick blue waters as warm as a bath, npe mangoes plopping down inan
abandoned orchard opposite my hostel, You can even get a decent cap

PUCCITIN. 2OTTE nights | :'_.---'--rin"--' sun Picture Gardens, an ouldoos
cinema built by a pearling master in 1916, ksck back in a8 canvas shing
seat, and walch a movie. Eat PLYPLUTT P TRl the occasional fruit ha
flving in front of the screen. Saturday night they're showing W ¢

_ - i i . AL
HieEliis Ii!-lll _I'l!_| - Il|l'|l L | 1il II| |I| | I|I.I|: i '.Ii| '.l'Il.Il E

Thursday, Novembear 28
Great Sandy Desert, Western Australlia

Uready reads 102 degreed. This s the mast abandoned stretchn ol 'H;.zlu
wav 'l see on my journey—a searing 400-mile nbbon of piamen

icrost the olve-drab serub of the Grisat Sandy Desert. Out here it tnkes

more than 50 acres to support one cow. 1'd ridden hard, about 60 mmiles

o Shamrock, a4 0L 000-acre stalion, DEIOre the sun

ANCe sanup, bWy gl 111
could really bite. Just made it. My face was flushed, my throat cracked
nd dry asan outback nyverped

| thought of my last phone conversation with Lawira, my four-veal

Hd. who told mez "1 've been than mg, i addy: 've got a ke and |

ALUSTRALIA BY BIKE 1

Bill Withers was
once a membear of

parlament, but In
1982, at the age of
51, he resigned to
pursue a different
path. Now he grows
arganic mangoes
and vegetables in
Kunumnurra and ral-
ishes his freedom

| ran across thal
independant streak
all along Australia’s
western flank
Miners. pearlers,
laborers, mis-
sionaries—they all
have faith they can
make a life on this
thin edge betwoeen
desert and wide-
open sea



_
-
-

Soaking up the scanary, tnuﬂm-;,m Cable Elnanh in
Broome follow Laurie Argyle, who leads camal rides to
sarn money for a trip overseas. It's odd—when | was in my
20s | ached to go to Australia, I:n.itsha can't wait to get out.
She talks of staying away for years, but | wonder i‘fﬂhﬁ
knows what that really means. _







cold come ot there and help youw, 1'd be a big help.” 1 still smile at the
thought of her legs churmng madly on her tricvcle heading inta the
thunderstorm that hit me out of Broome vesterday afternoon.

Now I'msitting in a rough shed with a pannikin of cold water at my
elbow. Acrass the table, Jay Stmms, the owner of Shamrock, ts making
calculations in n worn ledger. He's a big grolf man, dressed in khaki
a former New Mexico cattleman who caume out here in "68 because ™ it
was the farthest and loneliest place | ¢ould think of where they still
spoke English.” Now he's counting watermelons, not cows, He found
witer beneath the sands on his property and, with outhack ingenuity,
decided to try hik hand & horticulture in the desert, plowing furrows
and rolling out cheap plastic irrigation hose. It worked, “[t's like hvdro
ponic farming, he savs. ™ The sand just supports the roots, while we
pour on the fertibieer and warer”

Every day a road train pulls up o the station 1o ke on a load ol
miclons or sweet potatoes for the 1,400-mule haul to Perth. “We're the
loneliest market garden in the world,” Jay likes 1o sav, “Buat it's worth i,
Uhur watermelons come on ahead of evervboddy else’s, and for a few
weeks around Christmas we've got the Perth market almaost to our
laster money than cattle and a'lot more pleasant—no witer-
melon ever stomped me into the dust.”

'-.L‘I".-'I_' .

[ay's partner n this enterprise is @ former Roman Catholic lay mis
stortiary named Dunny Fytle, who used to work at the Bidyadanga
Abariginal Community, Brdyadanga started out back in 1931 as a
government-ran feeding post to assist the Karajarrd, o local Aboriginal
people. In 1955 the Catholic church ook over, runming the post until
1984, when administration was handed over 1o the Aboriginal council

IS an interesting community,” Danny said, “1f you like, Ull Gill up
Father Matt and ask if he can put you up for a few days” Father Mt
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was agrecable, and 'moto be at the Bidyadanga tormotf, about 12 miles
down the road, m acouple of hours,

FaTHER MATTHEW DIGGES— Japulu, or “spiritual leader,” to the Kara-
jarri—is a sandy-haired, athletic-looking man in his carly 30s who
comes from New South Wales, " Want 1o Know how remote we are out
here?™ he asked, He led me into his study and pointed to a framed
photo of a younger self meeting Pope John Pawl 11 during a papal visit
to Sydney. “Some of the guys out here saw that and wanted 10 know
whio was the bloke ralking to Japulw”

About 600 people live at Bidvadanga, a collection of concrete houses
and corrugated iron sheds near Lagringe Bay, I'm resting beneath
mango tree in the drowsy heat of 2 Sumday alternoon, A cars running
rough somewhere, dogs are barking in the distance, a quarmel breaks
out down by the store. 'm regarded with a mixture of curiosity and
gord-natured tolerance: Japulu's friend—he must be OK,

This morning at Mass [ shared a hymnal with a fine old gentleman
named John Dodo, at 86 the oldest person in the community and one
of the last repositories of Karajeri culture. He knows several Aborigi.
nal languages as well as English. Mass was sung today in hus native
Karajarri, & soft, musical language that sounds alimost Ttalan, After the
service we stood ontside talking. He was happy to discuss events of the
dav, even touch on Aboriginal politics, bur when we strayed into deeper
waters, like the Karnjarm's relationship with the land, he firmly but gra
ciously steered the conversation back 1o the shallow end.

There aren’t many elders like John Daodo left. The kids at Bidya-
danga seem to drift in a sea of borrowed pop
culture. They hang around the basket-
ball court decked out in American
teaim gear. The grls favor the Charlotte
Homets; the boys, the Chicagin Bulls,
When they heard | was from the Males,
there was a rush of guestions: " Tey,
myan, do vou know Michael Jordan? Sha
quithle O'Neal? Ever been to Hollywood?”
And my favorite: "Ever gone out with
Pamels Anderson?™

This is the first time 've stuyed in an
Aborigingl community, It isane thing to
rend about the poverty and the killing diet
of cigarettes and alcohaol, but it's guate
another 1o stand in o weedy gravevard in a far corner of the outback, as
| did this afternoon, reading birth dates like 1969, 1972, or 1977 on
concrete crodses already crumbling in the monssonal heat.

Wednegday, December 11
FPort Hedland, Western Australila

— T T CENT CEET S s

with dust and mad as a

Arrived in town caked
e _::-I.-_I_-l,- - [_I,.-- ﬁ'_—‘? . i|_:
was delayed by a mile-long ore train coming in from the desert, haul-

deink in threo days

AUSTHALLA BY BHIKE L

H eyclists have a per-
sonal god, then he
was looking down
kindly upon me. My
bike hore a heavy
burden—up to 40
pounds of water,
plus me and my
gear—yet so far |
had suffered only
two punctured tires.
Prepared for all sorts
ol repairs, | rarely
did much besides
top off my tires with
air (below]. Another
blessing was those
magical places—like
a point near Broome
[opposite}l—where
the road kissed

the coast and the
water glowed as if
lit from within,




Mount Whaleback mine, |'straddled my bike
as the train rumbled by, looking over a charm
less landsen
lines, soulless industrial parks, and loading
docks shimmenng in a haze of humadiry

ottt the Inhian Ocean. About 350 vears ago

e of blistered rock, high-tension

Lulch merchantmen salled up this coast bui
d they

COpper

shrugged 1t of as worthless. How cou

gucss at the treasares of ion., pold, an
in these rocks or the bithion cubic feet of nan
ral pas pnder the Timor Seal

I |'||_'|'-;' 5 (MUY CINe reasomn .'||'I".*u.'l|1'| LTS
up here in the 1990s, and that's dollass: a
o with company |||"I1"l||',!.!| at ane ol e
Dig ron mines or the huge North West Shel
gas project in Karratha, s a YOLINE IMan s
game, a umoniied gold rush, They stick

aronid for a few vears, then head south with
enough loot to sturt a business or boy a house
Rumork are rife. " Hedland's off the bail now,
mate. I8 all down in Kamatha” Then some
alicst

whigper: They're looking for 200 “sparkies™—

one else says just the opposite. The

electrncians—Ior the new hot-brguetted iron
plant being built near Hedland,

[ Tk a shower at the Ampol Roadhouse
and settled inowith the loct newspaper 1o sl
out the heat and escape the flies. Scanning the
5 | saw that o woman who calls he
selt Shagsie 1s i town, up from Perth, taking
out ads to let "all you bikers and Harley Riders™ know what dates she's
avatlable, So many lonely $80,000-a-year pay packets up here. "Meet
me al Geckn's!”

classifie

Wednesday, December 18
Manutarra Roadhouse, Western Australia

Piibara. 1 ve come 300 miles south of Port Hedland., and every bloody

one of them grinding down one abandoned stretch of highway after

another, the tedium of carth and sky relieved only by occasional col-

umns of dost hundreds of feet high swirling i the distance. Willy-
willies, the Aborigines call them, and they can flip over a car
Worst of all are the flies, thousands of them, a

| seeking motsture in
TN CVCS, nose, ears, at the corners of my mouoth. They're so bad that it's

better to nide through the heat than stop and have their loathsome linle

teet all over my face. Somefimes my panmicrs are so thick with flies

they look asif they've got black lace doilies draped over them
I wish | could say | hilled these miles with ennobling introspection,
but the outback has long since beaten that out of me. | pass the tim

:-ril. 5 10 L ] A Loy Henvy ITVEEia T o IItr_'

Lrying i remember the
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Porter—recihimg dialogue from movies, of listing state capitals, Prest-

dents, the starting linéup of the 69 Cubs,. One game | like to play i

I'd like

to invite 1o lunch, Anything to escape the here and now, the thirs

miaking Up A gues! list of six people

1 &

inybody, past or present

I
wind, and loneliness, And vet, strangely enough, part of me likes this

duel. We meet ot down, the desert and
I the end of the dav.

As the hours pass, | ind myself thinking more and more about my

0 see who'll comie out on top

nutive New Eneland, images of cool green villages, pretty back roads
canopicd with leaves; the brook that runs past my family’s old farm

howse in New Hampshire. My thoughts always seem to circle back to

water. Cold sweet water. In a tall glass beaded with moisture. 1 he real

ity here s grimy waler botiles cooked by the sun duntil the liguid inside

% a5 wilrm as stale tea and tastes nauseatingly of soft, heated plastic

158 ) e N - PP U
RN sil I SICK 1T o oreegins ',||| Lo & I.:I_J.'Ir | CVELY EET] IMIes. 1 1 '-|-El ||'!"

tance with water. By ten i the moming the heat is usually so intense

that it's poor economics to keep pedaling. 1 curd up in whatever

scrngghy bt of shade [ can find and stay still;, ratioming my sweal
Today, though, 1 pressed on an extra couple of hours in the hope of

making the Nanutarra Roadhouse—and its air-conditioned diner. 1'd

Iready come 70 miles; and the temperature in the sun must have been

criovwding |

three miles shy of the roadhouse. and | stumbled in a lifetime later,

1) degrees, The fast of my HVE-] ilon watier .'1||IZ"'|"'|:- ran ol

LTS THALLA BY BRIk I

A riverbed gasps for
water during the
“dry” near Karratha,
The heat gave me an
excuse for & midday
siesta, like most
living things in the
desert. I'd find a
scrap of shade, roll
out my mat, sip
some water, and
stare gl the ants,
who looked pretty
burned out too. Later
I'd pack up and head
down the road,
which | swear had
bean wavering just
a few hours before







criazed with thivst. | slumped into a chair, set ap 24 dollars” wiorth ol
bottled water and sports deinks in front of me (that's about one and
}|Ld|%dhuh|d1hpndlJndlrhwnudlhthhﬁrnl:Iwéﬂthuﬂﬁrwxr
at the next table. He spoke: “Mate, you know there 5 a cyclone coming:
lropical Cyvclone Ophelin,” he smid, cotting a corner off his sieak
ALall
hit the coast near Karratha sometime tomorrow. Hope you're heading

iree storm coming in fiust off Christmas Island. Expected to

sOith, | ot |_|r.||| a load oft Hedland |-||'|':i_f!|'|. Iyt then |-r'.'1'TLI.r]"1II'I!.:',

around as fast as | can and hauling ass out of there. A storm can cut the
highway for weeks, Christmas is coming: and I really want 1o be with
myv family. Know what | mean?

Yes, | know what he means. Ophelia be dammned. Ul rest here a it
uuunmnhud1uhuTuLv1nmhluﬂﬁHu”FT’WIhr'HULhwauHh'hﬁﬂt
then pushan. | feel like a punch-drunk boxer answering the bell for

rivtrid 16

December 19

Minilyva Roadhouae,

Thuraday,
Western Australlia

that crept over the sky carly Uhis MOrning as
stealthily as a cat on a minteipiece. The windds
Jacked off too, | rode hard and made £00d T
The first thenderheads didn't catch me unnl

about 3 miles aeo. and 1 arrved at Mintlyva undes

a drénching storm., the orst rain | veseéen since
RKunonurre, Pve come 130 miles, and my legs are

yunnﬁ]EJthnufﬂJnd

Mow | hear on the radio that my herics were
tfor nothing. Ophelia broke up. Modest squalls are
all we'll get. The rain has freshened things up, and

| o

it 1o muake hay while the sun doesn't shine.
hew sav a liot fronts mmovinge in toamorrow., - Yy hen
| groaned about the constant head winds, a road

traaen river kughed: " Mate, they re gaing to gof

havie winds

a lont worse around Geraldion. You'l
every inch of the way. 1U's bad enoughin a rig. You
mvist Be mad o tackle this on a bike

Seven hundred miles 1o Perth

Monday, December 23
Billabong Hoteal

Ly
L

vesterduy at the Wooramel Roadhouse, when 1 rode up around noon,

baking in the 113-degree heat. | circled the building, wondering, if if
was open. There were no cars, no people, just the hom of a diesel gen

ked into the dim cool

erator. | tested the door. It slid open, and | wa

nessof 2 diner: A woman stood behind the counter, arms crnossed

Weanng the latest
NBA basketball gear,
Kids at Bidyadanga,
a lormer Roman
Cathaolic mussion,
also lavor Western
music. It's an uneasy
mix of Draamtima
heliefs and modeaern
Draam Team culture
Why do some folks
around the Sandfire
Roadhouse have
one sleeve missing?
After donating
maney to the local
alc-ambulance sar-
vice, thay tear ‘em ol
just so you'll ask. It's
a raggedy ad for this
outback lifaline.
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Riding into the glass-and-steel canyons of Perth was a bitter-
4 iﬁh L pleasure. Much as | miss the freedom of the desert,

I've never been happier to be surrounded by civilization. While :
it may.be the outback that makes Australia unique, | suspect |~
you have to be born to it to make a life there.






A TR it e with a foce as hard as CONIn. | ||E._E|'|| 1 IMcal e and
Coke and asked where T could B mv water bottles

‘We sell warer here,” she snapped, pointing to a fridpe: “Four dollar

Uhis was a first. It was aboat 50 miles 1o the next roadhouse, so |
sl f CROVWW IR L0 €500 M mdw II- |I| l 'I"!i|j getl there in s | I |::I
voTian stared al me SoIme more

L =onr-taced man steppecl ot
iy

the latchen. While the two of them were glaring at me. a woman witl

Pwo smmad] Kids drove up in a steamimge Holden, “Can vou please help
- 1 B
I 1 : i ¥ Lol ;]

wWe sell wa THy

" civteldnt ITorg t |
water, and Decause she wa |
Diryine anyvihimg else, thi
isked her to Jeave, She and the

s
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the diner. While the wormai

mtted down lunch order< th
ey manager glanced in m

AETEC LA

What are vou looking at

| m nol looking, |'m star

ng. Suddenly | felt too far
Irom home. He ambled oves
A tashion contest is 1o mv table with a false smule, like a hangman sin & e up for th
just a sideshow for gdrop.  Teah? CGaess what? | don't want vou around. Get oot

the main event—tho ¥y Iy <0 undrencive

horse race for the et your brke out front? ['m going to smash it

Parth Cup, held every Inllowed lum out the door, He looked over has shoulder ana

New Year's Day. The  ducked out of sight. | saddled up and rod

batting is heavy at madn t gone two miles when a tour-wheel-drive veli
Westarin Australia’s ! AN side 11w Dlave Steadmuan, who with | Wi, Nareot. oyw e

premier horsea race Wooramel Station, a 400,000-acre she CP BLLEION neari | aw Tudly
bt "-"-'FH"I my hck o Wlm 157 | | :'.I L 43T ||. 3 i 1 Lrl o T 1 [rarii
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horses, I'd better

stick with bicycles

PUIrTRECE CFLT THAal LA .||.||_"'-.=-II_-.'.|| VETe no sirangers 1o LT TN A
Ly FOG HAFH | thiew'd piul ip Robyn Davidson, the camel trekdier, in
77 when ane of her camels took sick, They'd just bnished the shea;
Mg and spent yesterday moving sheep by road train. With Christma
CTE Was i restiessness in he arr. Mareed wias ol v Carnar
vo In the morning to do her sl opping. simberiey Elliolt, the head
stciman;, left last night to visit his brother in & mining town about 400
nikes east, and Nel Smith, a redheaded gaant of a farmer who moon
Lighted as o road-train hauler, was looking forward o getting back 1o
H o witreal [arm near New MNorcia lor i Nristmas and §hie h ) -
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wEECarn Australis
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Thursday. December 26
Eneabba, Western Australia

the past thousand miles T've been blaated

likes &

by winds that feel hair dryer set on
scorch. I've ridden the last 50 of them with one eye closed and raw,
pushing toward Eneabba, a sand-mining town where | hoped that,
despite this being Boxing Day, there'd be a district nurse on duty so |
could get the grit out of my eye. The nurse’s office was on a backstreel.
Her name was Enid.

“You don't have any grit in vour eve,” she told me. "You've got raging
conjunctivitis. And it's starting in the other eye as well, It's the flies and
dust that's doing it Enid peeled back the evelid and squirted in some
antibiotic ointment. [ felt my eye glue shut. She gave me the tube, " Pul
that in your eye twice a day, and when you get to Perth, stay off the bike
for a while.”

| creaked towaid the door, feeling twice my age. "1l be o pleasure”
Back outside the hot winds were blowing, flies hummed in the eddies,
and | could see the line of rolling sand hills I'd have to cross to get

to Perth.,

Wednesday, January 1, 1997
Parth, Western Australia

I woke this morning with a
the
Street and almost cried with reliel at not having to face

another day of those hideous winds, When | glanced at my
face in the mirror, | saw the leathery, windburned features

gtart: [hen J

heard cound of traffic on William

Ricling my bike was
the purgatory | en-
dured until | settled
under the stars each
night. | loved camp-
ing, squirreling
myself away in the
scrub, far from the
raad, and iImagining
the Europeans who
ventured into the
outhack in the sarly
1800s. They lashed
their horses to logs,
while | lean my bike
against a spinifex
bush, but not much
else has changed. |
wonder if | have.

COM NG IN APRIT,

of a stranger. These past few weeks in the desert have been
the toughest in my life. 've discovered reserves of mental
and physical strength | never dreamed | had,

After a few casy days in the city, 'm doing better. Two
things. { Three things if you count my visits to the all-you-
can-eat salad bar—my first fresh greens in months, ) Choes
lan came in with his brace of cameras, a bottle of
duty-free Scotch, and some novels for me to read. The
second was someone [ met at breakfast the other day.
Her name is Cheryl.

Would she care for a cup of coffee? "No, thank you,
she smiled, *| prefer tea. | am English, you know.” A few
months ago she'd left her London job as a business
analyat, sold her treasured MG, slung a knapsack over
her showlder, and set out 1o see the world—Indonesia,
Australia, the South Seas; Alaska.

We swapped adventures, falling into the easy chatter
of old riends, more like catching up than just making
acquaintance. We've met for 1ea and poppy-seed cakes a
couple of times, and it looks as if our paths might cross agaim m Tas-
mania. It's just under 3,000 miles to Hobart; there must be someplace
along the way | can pick up a packet of English breakfast tea. []

AUETRALIA BY BIKE Hi

four weake con ¢
l.rﬂ!ﬂ:ﬁ-.::mg.
Batterad ang tired, | stily

have the Nullarbo
r Plai
ahead of ma. i
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The digital age
hasnl crealed a
paperless society.
Just a revolution
In paper.

Its beirn suggesied sinee the dawn of
Lhe computer age. A [oture i whiich
evervihing worth knowing is accessible
(M1 SCTeen

But as it tums out, people don't just
wanl inlormation al thelr linzgerlips.
They want it on thelr fingertips. They
winl 1o be able o touch. Told and dog-
car: to lax, copy and refer wo; scribble In
the margins or post proudiy on He
refrigerator door, And, above all, they
want Lo print out - gquickly, Nawlessly
and in vibrant color, please.

S0 lodiay, as people require more (and
more types ol) paper thiin ever, our
FeERcArch centers ane responding with
new papers for home and business.
Printing papers such a8 our Hamme rmill*
brand Jel Prinl Ultra® are one example.
They enable anvone with an ink jei
printer o print with the sort of brighi-
ness and smoothness you'd expect from
[ine magazines,

The Introduction of a lishtwelght paper
called Accolade® s another example. 1
resulls In superlor printing quality for
catalogs, magazines, brochures and the
like, at less cost lor paper and postage.
From printing paper to fine art papeér (o
digital photography paper, we're
committed to providing the "Paperless
sociely” with all the paper I nedds,

INTERNATIONAL @ PAPER
We answer 1o Lthe world.

WhR Iﬁ[-'I'I'I.'Illl!ﬂ.l][l.'r[H"f (RLILY
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I'be Difference Is Real
il <nie. ;b
PIAN

label- Pra Plan Adult Formulas

i read meal or poullry.

Raal Chicken : Chickan =
I by - il L L el RiY
F"-"J_I ['-'_'_rll""-'r Co By-Product Meal

f you'd liké your dog to have
exceflional nuirifion \hat

.|
Fel = -Ilf. |:'-|
trom high quality ingredients Real Baat

IMcIuging real meatl and poultry

peRe your dog a Pro Plan Dog.
Treat your Pro Plan Dog to the real meat in Pro Plan Biscuits. too. Available in formulas
made with real chicken, real turkey. real lamb or real beef,

You il find Pro Plan biscuits and foods at pet stores, feed slores
and veterinarians. If you do not know the location of a Pro Plan

pet professional near vou, please call I-800-224-437 1.

%I LR
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The new LEV Accord. Drive one. and
see what the neighbors call you.



You are what you drive. Or so the saying
eoes. Which brings us to the new LEV Accord
from Honda. LEV is short for Low-Emission
Vehicle. Which means its clean. How clean?

Our engineers tell us it meets a seventy
percent lower emission standard for smog-
contributing reactive hydrocarbons than the
current federal regulations require. But you
can tell your neighbors, “Gee, its really clean”

It accomplishes this feat with no sacrifice
in performance. And no increase in cost.

In other words, its exactly like many other
Honda products. From our lawn mowers to
our automobiles, we build products here in
America that balance your desire for fun and
performance with societys need for cleaner
air. And better fuel efficiency.

Which means the folks who live in your
neighborhood will come to the only logical
conclusion. That youve made a responsible.
thoughtful, just plain smart decision to drive
the new low-emission LLEV Accord.

Who knows, maybe youll even acquire a
new nickname in the process.

HONDA
Thinking.
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Millennium Moments
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Our Explorations

[
Begin
When ten men—and two
1.1.13._a- —st vt o Alaska berm-
by in June | B0 they were
R0 00 thete wiy 106 place in
|'|||,-.‘.|1:"|. | |'|,;'|'.~i VLS rh.- st of
mcire than 6,000 expeditions:

M ATILFMN AL
GEOGEAFHIC

and research projects sponsored by the Natiohal
|JL'-"#|JI.'|II'GL SOCHELY OVET Thie jridsl CETIILEEY, | ren i
gist lsragl C Hussell led thie group on a thive-
month scientific mitsaon to map and study the
glaciers of Mot St s on the Alasion -Canads
boeder, They also'brought back news of 0 peak thes
named Mount Logan, which at 14,551 feet would
prrove 1o be the highest in' Clinadi.

Russedl's Brst-person report on the trip’s accom
plishments, remarkable tor its detail wnd Bumor
appeared i our May 1891 issue. “Some of the
party found redief from the glare of the snow by
blacking their faces with gresse and burnt cork,”
he wrote, “hut one experimaent with that method
is usually enoogh.”

His acconnt of the expedition rang with practi
cal advice. Russetl recommended useful camping
supplies amd warned ol problems encountered as
though spesking 1o feliow explorens who mighi
soon follow inhis footsteps. Hundreds of explorers
have indeed followed and reported in these pages
gver since. This month's Millennium Momenis
Teatires sorme of he o memorable,

4é¢ 449

EIRS AT A LMY BIIRLE e i fm

TO THE NOHETH PLLE

“Mimm ol loend. ™ wents Hobiert E Bapey of the Norh Pole

Enril 1802 Though doobis dogged hke Firet-1hers cliim

p VEES Seschermy funiled weedhy Fognd that Peairg, Matthew &
Henmpan, pnd an Eaime erew prpbalily pot 52 cloes i nide
igatkonal pnzar then pllocweg —yithin frve maley of the Pole

DA INTD CAALSBAD CAVERMNG

Giwing an evannew of b inderground, gaologion Vil
I. Lée repanted gn the ficgd mdjor pcibatife sucy ol M
tekico s Carlubed Cavarns Inowr Jenusry 1824 jpeses.

P INTO THE STRATOSPHERE

1 T34 LS Army officers Sl W Stevens and ‘W H@Em
E. BEepnar escapad from Explres | when s gashag ripoed
i 11 goendols plumsrresied iodo & Nebrasks oormdisld,

Vaid gy e Linell & Anderson e niresay paEn
ehutnd to safeEby, Tha mast yea StEyensand Andersod: el
g1 wltbboe vl gf 1A T nvles in Expleesd

THE LOST CITY OF THE INCAS

bz 181 Yale profussor Hirm Bitigham
wedlind int0 the ancent inca oy ot Machy
Feochu, “petched on & moantala g s
the most marcessibie comer of thy mout
inmcceskible spoEnn of the Lijubambss
fivar,™ he wrote, wilh sams hyprbola
Owvar the next ol veara wAith thn helo
aof 3 Soclety resrarh grant, Binghams
crEvwl Cléarerdd camfumes of growth from
tha wita, then mapped end photog renbed
tree rubms. Cue masfleo Aped 1913 e vwan
gzvnted to the story and to Binglam's
furthed trirviale in the Peruvian Anden.

EXPLOMMNG CHIMNGG AND BEYDND
Lsadar ol twy Soelety ecpedibinns o LT
urmapped Tibetsn bordedands, wrliss
shatogriphet Jossph £ Hook was “Our
Men im Chlna® inthe July 183) jksus
hie dencribond Bis traveis thoogh tha
mguntning of southiweast Chims, Thero he
comped infared by st from looal
bandits, heving mats faed Irlbeds with
the Tegion s King. A el Esughl botanis,
Rock was aluo » Rnguist: his hciomary
of Moxl, an sthride mipoty spguage, wis
jauhibshed posthumousiy in 1863
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DISCOVERING DINCSALUR NESTS
i was eveclend thuet o Bed dliscormrod
aime af Bir richest and mogt Irtefaiarta
tonsii Fialds o wll e widelol = wrole Fay
Chapman Andreen latsove, ot righith In
our Jung 1933 maue. His linds in the Gobid
s inalded the frss Winvoswr reesf of
foeayilaed dinranur s, Anathar firet
Andraws rojocind the reglon's wssl pack
carmahg for Rls ve evpaditonn batwaam
1822 and 1930, uking inEtead & carman
of pors to eries this dessli e Monguilian
nirthack
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MILLENNIUM MOMENTS

DRIVING ACROSS ASIA

To privve tha worth of adtormalsles o explorstion, Geoigeaa-Mans Haant
and c=r manufectiuret Andrd Ciirosn ook par of Marco Polo’s routs acrass
thi Middia East and through Ceratral Asia 1o the Yellow Sea ip 783122 Thed
EOE OTAVAn, aouippEd With tracior angines, songuered rath mndlioas [fesan
“-[-hg iﬁmﬂlﬁ_q_ 5:;:]&1;!.! staifor Magynard e W [limrres sy g mas
irig radio Brosdeasts and writing repons fof threae tsazes of the magaring
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DESCENDING TO THE DEER

Wiltlam Baabe and (iim Baron w1 & roccri
depth of 3,008 feet off Barmude in Asngus|
1WRA I thnde Bt frysphemm, erdigrig o raelm
goy Oprk © i seemeo az 0F gl Futpyoe nights in fe
lgepar wioekd muat be colisidersd bevilight,”
wriitm Baskm oo aore Decammitser 1934 issum

LIRCOVERING 20-TON DLMEC SEADS
Betwoon 1938 and 1HAR prch el ngrat
Matinew W, Stiding bed eighn ecpediions (o
do s Mex ks o study LDirmed ahd Waya
pites. In 10480 noar Yeracnar, hea mnd fus wile,
Marion, excavaisd La Vehte, 5 1Souiand
canr-cilgl Otrmes rumn rrrnamabile tor ibs Frcis-
EvE ang MhHIETIOLWS cErved basall Redcke

SEERING DUR ANCESTORS

I Tanranda's Clduvas Gorge in 1950 Louie 5
B Laakey and his wile, Mary, haund fnzsl e
iaroe of horareds e 1. 75 mllon e
s including 8 fivA LDEC D chllmed Wepro
hatdfiie thought to ba the firet todlmipkars

MATIONAL GHOGHRAFHIC, FERRUARY 1QgH8

W 15E-Y oD
In' ¥englnia, 2ot Emch
femmmie Worth Amarca z
il pavriraerserit Eiglin?
ceslipriy im G

Ergilil navigited Willlam
Bair inetipwrp mr
Anil@nCE 70 shn Inng
saughl Northevms! Plissaps
if Lidicestor Sounid in
ifid

Chunrles B of Edqpinnil
(s, & CREETTHE T 15
Histdgnns Bay Conmedmny
i TETE opmmEtgj 1 tie
aupliaiigs &l Ceinilbd

Eriijleah axplored Hoviry
Felaay (rawels 15w Lana
dllam prssrves Uy T Gl

W 170 TR
M Banng, a Darm i=
tha Moyal Wueeis Muvy
findu i 1738 Vaad & itrad|
anFarsiey Adip nivid MNosTh
Arrmprrea Hind HeEaine 1he
Alaiptian Inlareis in 17413

Exjsirriong Yeman for D
mark im 1781-8% Ciarman
Carnien Nefaubin misbss
i DerEl etk man Of
thia mbilswsexinrm Arabior

DninEiala

B | JTEA anid 1773
durmes ook rrskss ihres
vovapen {0 e Poaad
CHNIEING 'Poul Bridk arcs
LET—pe IS TERL ot T a8 et L

URIT -1'|I'I:I|'II'I B My

St expiipnrer Alew
ancor Machmmpin muokss @
connl e Gous? crresing ol
Laneds in TR0 R

(R TTH [ Pk, mnpihar Saom
ipoudas. rha Nagar Hivee
in TTul

B YB0D-YS00
Lrwrymamy naturwlss Ales
nncle van HFambgich
in 100 teiiging 1 hrut
RiliErirG §riEre Of &

Dt Fives

Prisspma i Lesails |
Wiinm GClarka# o in
VBCHE nis o wpHelee Simind N
Flimed L0 U Rl TN ans
il 1His iy by

B rhe Fazic

I /e search fol e giowl
“suifrerr cortinee,

Feiiisiad® Aclirgl FrREaur

Wity sllingahmusnn o

rummmawipotrs Airinrciios
w tHiE 21

Zaritenr sclindnd Halfaes!
EJTH‘I H..II'I!.'I |'|'||_-_! H
Wesl Whsa W YTERD-S5

Eosinan sfuadeteinagry Dldedd
Liiisisinos apandls macn
e fin Hie exploeing tho
Afncan Inteior, in 1655
b BEccETrEd s i s uirs
B fie] 10 Sl YiGEoire Faite

Fonmdban of tThie &pHne
Ll m L ovmdan in TET b
IErEEEEIER PTHOLIPIEN B pEiEiD
rulian o bopn Fodlowad B
meeeErtE of tha R ettarhie
iy e Abps. Chidimborazs
in tha dAncies. mrd RBoum
iy im Emel Alrsca.



Inner Space to Outer

- . L - Cluter space. Ucean
depths. Frozen polar
|."'-.|'".|||:'-'."-. H...'.:'. |'I|".'__'
OUr UNIverse s
uncharted realms relies
neavily on the unigque
qualities of plastcs.
/

Astronauts could
not be astronauts
without the high
rechnology products
that plastics make
possible. Todav's
space suit is actually a

e - BT - layvering of suits within
?__"'_l— A ' * N = suils all performing
Lﬁ PP T t o SO Parailc vilal funclions

L - . — 3 UNIOrm, Omce,

bathroom, spacecrafi
and mr conditioner.
NASA and its supphers developed this incredible plastic and man-made fiber clothing
o protect astronauts from deadly temperature ranges that can vary from -250° F to
=330 F. All of these swits are contamed wathin a plaste Thermal Micro Meteoroid

helps protect

Garment (TMGOG) that retains heat anc

dASTOONAUTS Iroam Space |_=-'_‘|"|".'-

Top it all off with a tn-layer helmet
made of space-age plastuc materials,

slip on multi-layered polymer-based

_'_‘|i Ves, and one [oneg |.|'|"-.|:|'-::. e lraveler

has been equipped for the ngors ol

space
NATIDNAL o
CEOGRAPHIC
AP iy preaatid Clur world's ogeans remain a
gt constant source of Intrnewe 1or1
N lamualrk| &
e & . pleasure seekers and those dedicated

: i R : "
Fartnersh [0 unlocking s mystenes and




pace and Beyond

exploring its uncharted depths. Plastics and polymer-based fibers have made possible

it take both amateurs and professionals closer

new equipment and design features

IO these P als

The mamage ol
mircraft design
technigues with
plastics h_'r-;:jrll'.‘.j.
mayv have led o the
NEXi _'.__‘:.'Ih:‘..ll:l M O
siibmersible vehicles
Hawkes Ocean
|-L_'|.,'.!'i_f'|l1-Hl'l'__’;.iI."'~ s
designed Deep
Flight 1, a |1 3-foot-
-ill:‘.}_'_ research
submersibie. with an

ool wine Spn thal

['Irl'lf1'|'l‘-l.‘"'- if’]i'll'll'f-.lllr.
advances compared Lo
other contemporary submersibles. Owing in part to the use of highly engineered
plastics o 1ts pressure hull and wing design and a thick acrylic observiation dome,
Peep Fhight | greal

and resurfacing. This submersible can carry its

v reduces the bme 10 depth

lone pilot to depths of 1,000 meters five 1o ien
times faster than conventional submersibles,
reducing exploration costs by as much as 50
percent, This stgnibicant design achievement miy
help oceanographers, muarnne hiologists and

arcnae ||uﬁl_jlalh hoth discover and better E‘.['i!dlll

many of the ocean’s mysienes.

Explorers are reaching into uncharted realms with the help of a ‘..‘
material we call plastics. The knowledge thev bring back helps us all .‘.‘
=
-

&

f

American
Plastics
Council

PLASTICS MAKE IT POSSIBLE
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Mr. Slakey's

ninth graders told the
town of La Puente ,
where to go. ?
%/
were merely presenti n,; their

square-mile downtown area talkimg to citizens and photographing

ig

They meant no disrespect. They

class project: a 20-year general plan outlining where

La Puente should be heading in the mext century

During the project Mr. Slakey's geography class walked the

forms of land use. They also studied maps and urban-planming decuments. Thei
finished plan was presented before a panel of professional city planners, and then
efntered 1n 3 national contest
This plan not only gave town leaders practical ideas on land and water use,
public housing. and traffic fiow, it also taught students the value ol cnlical thinking
and teamwaork
| For teaching his students that the study of geography goes far beyond the
| boundaries of charts and
. maps, State Farm is proug
to present Stephen Slakey
with our Good MNeghbor
Hward anc to donate
$5.000 to La Puente High
Schoal 1n California
We're sure ms students

have great plans for it

- Gzood
&5 | Neighbor
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Giving Up but Not
Giving In

It was ton risky o contimue,
explains Wil Stegor ol s dec-
st 1o end early his *Solo from
the Pole” trek—planned as an
unprecedented 50-day, 500-
e journey from the North
Pole acroxs e Arcie Uean Lo
Canada.

Will had worked for more
than two vears to prepare for the
trip and was in top physical con-
dittom when e el his hipmie
base tn Minnesota last fuly, But
even a I0-year veteran of polar
exploration can't preparc for
e Things, The severi-day voy
age on a Hussian wcebreaker 1o
his North Pole starting point,
where these photographs were
taken, was more difficudt than
Will had ever imagtned. The
ncessant banging ol the ship
through the thick ice kept hum

from anv restful sleop. When the

alone, the troubles continued.
Already exhausted, Wil soon

felt congestion creeping into

his Iuarnges, The Arctic's summer

dampness increased his distress.

1
=P AN e RS

He rested five days in his camip,
disheartened by illness, dense
fo, and problems usimg his sai
ellite commumications cquip-
ment (aberve ), When he 1'||:1.1!||:.'
attempted (o pull the gear-lnden

n the 1ce,

FENRUARY 1008

canowe-sled (top] that was 10 take
him across the e and ocean to
Canada, he could only drag it a
hundred vards.

Will made his decsion whith-
ot @ dot of soul-searchang “Solo
frivm the Pole ™ was over
gt mvaelf into
a satodid o reguering & very dilfi-

cuslt resone that would endanger
olthers,” he wrote back m one of
i dailv e-mad] dispatches wo our
wehaite (msel, above left). Will
finally was retrieved on July 24
by a Russian hehioopter, after 1.2
davx alone o the e, His return,
on the same webreaker that had
cavsed him such maserv at the
start; took another week.

"I you ke a risk and don'y
make i1, says Will, “at keastyou
tried. The important thing
sellimg pols i e Process of
doimng.” Still, he won't attempt
another “Salo trom the Pole
Will savs the whole point of the
l'.'"!'i|:|'-|."|_1||.|l.‘|1| WS RO FaliSE IWilTre
nids about the Arctic and the
erwironmiienl. [ that semnse, i
WS 0 SCCESS.,



PRILOSEC

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

If your heartburn is persistent and occurs

on two or more days a week, you probably
don't have ordinary heartbum.

Yo may have a potmitially senons condition ontled
ibched reflus disess (also Enown s gastroesonhageal
reflux disepse, or GERLD). Today doctors can haip

by presemibing PRILOSEL 11 s highly effective in
epsnbrodding dedd prodaction for 24 hotrs—oyen afte
mitids; anad all might, toos—with Just one capsule o day

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

PRILOSEC m fenermnlly well toleruted, Dot 1 s
el for everybidy, The mast comman sicde eflees
e hoedckache (0599, dinrriea (20.0%), and
abdomuinal psain (Z.4%)

Plrsase read mmportant mformathon on U
sicflacent pege andl ciseoss i owith your tiwetor,

www, Gcidcontrol.com

1

r---

FREE INFORMATION KIT L
1-800-343-3116
You will meoelve FREE: a byockusm
pscif Erewpiivinl Deartbmon, @i

redbing discase, mndd PHILOSEC, pilus, o
persomnl heartbm iy, amd 2 sympdorm
qaestioenmire to help vour docior belp vou

------------——_J

S ST OAF SO DAN Y HON A-HOL ACD CONTROL

PRILOSEC®.
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Please road this summary carefully, and than ask your doctor about PRILOSEC. Ne advertisemant can provide all the information

needed io prescribe a drug. This advertisemant does nol take the place of careful discussions with your dotlor, Only yaur doclar
has the trodning to weigh the rsks and benelits of 8 prescriplion drug for ypou,

PRILOSEC® " omerrazois AT DA AR
Dolayed-Release Capsules
BRIEF SUMMARY
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Research and Exploration

FEARE GO, COLUDTESLY BOCETY

The Unsinkable Mr. Marden

He retired in 1976, but who can tell? Writer-photographer
Luis Marden, at right, with his friend Jacques-Yves Cous-
teau aboard Calypso in the Indian Ocean in 1955, still
keeps office hours, 64 years after joining the GeoGraPHIC
staff. Luis, who has contributed 61 articles to the magazine
including this issue’s Cousteau tribute, was a pioneer of
Call: 1-800-NGS-LINE color and underwater photography. He says hinding the

rriallepyitni s Bounty shipwreck off Pitcairn Island in 1957 was his hap-
piest career moment. So far.

TEXT BY MAGGIE LACKOWIT L

Write
MNationsl Geographic Society
Bear With Us

inteenot

A fimited-edition print of Norbert Rosing’s photograph of

a polar bear at rest (January 1987, page B3] is available for
§29.95, plus $6.50 lor postage and handiling 159 .50
far internatienal orders). Please add appropriate
tax for orders sent to CA, DC, FL. MD. M. PA, and
Canada. We will produce only as many 24-by-36-
inch posters as we receive orders for by March 15

| Each will ba hand-numbered and embossed with

the National Geographic Society seal

Call 1ol free; 1-838-647-7T307 (Luilsddle the
U.Ss gnd Canada call 1-515-362-33653)

Mail orders: National Geographic Socialy
HiL L'I_'l 1134059 :_-.l_"_-. Mainea, lowa B0I40-1303

MATIONAL GFOILHEATTHI & EF N Ky 19wn
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—Petersens 4-Wheel & Off-Road magazine

INTRODUCING THE KEWY [EEE GERAND
CHEROKEE 5.9 LIMITED, THE WORLL'S
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View our planet from the
best seat in the universe!

[magimne ldokimg dows at Mount Everes L‘l.":':l.'-.lri'._' the entite MNew |:':;5i~ir|-.j
roastline a Once...peenng inf the white heart of a hurticane...and tlymg
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IDIC. SCOTES O VIVid PROCDErapns akl taken DY astronauls asig handin ld
cameras, show stniking detauls of Earth's geography, dvnamic forces, and
huiman mmpact. Astronaut-author Jay Apt and other experts explain these
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and how it has changed during 35 vears of human spacethight. You'll be

mwed by all vou see in Cietdty NASA Asteoniauts Footogeanh e Laard!
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‘Forum

I onir Cherober 1997 tssiee our treatment of the arist
vars Geele Breosigder raves—aned o moomber of alterma-
tive diagnoses for his mentol instabilitg. Puksstan and
parasites also generated soving intenest.

Down the Zambezi

Your article browght back memaories of the:-hours
spent on this beautiful river when | was pasted in
Zambia fraom 1965 1o 1969 as part of the Zamben
River Transport, operating from Livingstone. Our
three Bi-ton-capacity barges, along with pushers,
passenger boats, trucks, and trailers, operated 24
hours a day, seven days a week. Pownstream cargo
was teakwood railway ties; upstream was food
and miscellaneous goods, Political, military, and
operating problems were constant, but traveling
the ten hourd downriver by burge was always inter-
esting: stopping to pick up passengers at small
villages, very clear water, lots of hippos, birds, and
an pecasional croc. Last vear | was back in Living-
stone and could find only one elderdy man wha
remembered this unusual operation; a road s now
used. Livingstone looks almost the same as it dad 28
Velrs ago

THOMAS A. CRALG
Femymp, Laftfier

The anthor mentions drinking the river water not
once but twice, with no il effects. There is nothing
to fear but years of excrucuting pain and misery,
Many travelers have encountered severe discases
from journevs all over the world, diseases that have
not been correctly diagnosed until months i not
years later. NEVER drink the water. Rely on sealed
bottled water purchased from reputable dealers in
large cities before the adventure begins.

IOHS AND PATRICIA FUHERACH
drorithin Tetm

As a rule Your warning 15 corroct. Author Fasd The-
roux found it ampossible o corry enough drinking
wafer in a cunpe jor the length of time he was on
remore parts of the Zamibez. He often bodled the water,

It’s refreshing that there are still adventurous, ntel-
ligent men who commmnicate so descriptively that
they put me oo the Zamberi. | had fun!

ERMNIE [OrH NSO
Coitlaiimifrast, €0ida

County Fairs

| have been in 4-H since | was mine, and [ am almaost
16 mow, Your paragraphs abowy fair time had me

crying my head off becavse it's so true, | have shown
livestock (cows and goals) and am now showing
llarnas, Fair time 15 s0 much fun, even if yop don't
will a ribbon; 1t's a time of competition, herdsman-
ship, public relations, and so many memories.
When I'm an old grandma, fair time wall be my
main childhood memory.

WETH HEARNESBERGER

Eloma Veashemppie

| spent three years researching fairs for my Fholh
dissertation. Elkanah Watson claimed 1o be the
father of agricultural fairs, but the roots of fairs
began before his efforts. He was part of a larger
movement already in motion, so he should not be
given so much credit.

CATHY AMBLER
Uririwraaly of Kainaas
Earmowmir, Kanias

| applavd John McCarry for capturing the evolu-
tion of oné of America’'s most tredsured pastimes.
| vividly recall the smell of cotton candy and cara-
mel popeorn that permeated the carnival while |
launched a softball at the teasing milk bottles, 1t's
mice to-see that the county fuir stll offers a celebira-
uon of our agranan roots.

TEFF WASSERMAN
Liertypuirg, Fennaiania

The Promise of Pakistan

My parents migrated to Pakistan after partition, and
| grew up here. Though space constraints did not
permit the author to portray the richness and cul-
tural diversity of Pakistan’s 140 million people, he
pat across wonderfully well their warmth, hospital-
ity. and aspirations for the future

NATOOL MAH MO
Larayfn, Bulzemn

| wits somewhat perturbed by your choice of photo-
graphs depicting the abuse of women, though such
conduct s certainly reprebensible. The highlighting
of such imuages reinforces negative stereotypes. Per-
haps it would bave been useful to also show Paki-
stani women driving curs, seated as judges in the
supreme court, flying planes of our national irline,
and running for public offices.

SALETM H. AlLL
L BN T TR TR

Parasites

| often use your articles as teaching tools in my
freshmun biology course for their ability to educate
and enthrall students of natural history; this article
is noy exception. | would add the example of the only
known vertebrute parasite on man: the cindiry, or
vampire fish of the Amazon. It works its way up
the urinary openings of bathing humans to lodge in
the urinary tract by erécting a row of rear-pointing
spines. The fish gorges on blood of the hapless vic-

tims. Oiten surgery s required to extract it

RAGLPFATHY KANNAN
Wk Cammuniy Callegr
Fort Sewith, Arirnsin



I TR E DT AQUKCK GLANCE YOU IMMEDIATELY NOTICE THE CATLIKE EYES

THE MUSCLULAR LINES FURTHER INVESTIGATION REVEALS A SLEEK INTERIOR DESIGN, CONTOURED
SEATS IF YOU CHOOSE, LEATHER TRIM AND A PREMIUM BOSE® AUDIO SYSTEM ARE AVAILABIE THE

HOOD HIDES A 195HP V& THE HIGH PERFORMANCE SUSPENSION SYSTEM LIES WAITING FOR THE NEXT

CURVE. YOU 5TARE, KNOWING THAT ONLY WHEN YOU DRIVE IT WILL ALL ITS SECRETS BE TOLD
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| read the article with fascinated, squeamish hormor,
| myself had a horrendous episode of microscopic
mites or something after an ll-fated vacation in the
Orarks, and | hadl to coat my body, neck to toe, with
u killer cream the dermatologist prescribed. Worst
thing I've been through vet.

ALISON E. SWINNERTON
Ampalit, New Yiark

| am a farmier and a home owner and faithfully
worm our horses. | never realized though that the
wiorms are o vicious. | hope that more horse own-
ers and all animal owners read your article and then
think abwout their pets and animals,

MIEEL DAWSCN
Linerug, Demenurl

The muap an page B4 shows Madagascar outside the
malaria zone. Tragically malarm is still endemic
in most of the island, Visitors should take anti-
malarial drogs and avoid mosquito bites by psing
repellents aid sleeping under bed nets.

LN KNIGHTLINGER
Anturrsimin, Miulibpama

The Most Ancient Americans

Monte Verde w an mmportant site because of its age
and the preservation of bone, wood, and hide, bu
it i not the only pre-Clovis site in the Americas, You
miention other sites that are "possibly more than
12,0040 years old”™ We have two pre-Clovis sites in
Virginia with solid radiocarbon dates that predate
Monte Verde. Saltville, southwest of Rlacksburg,
dates from around 13,800 years betore the present,
The Cactus Hill site on the Nottvway River south
of Petersburg has vielded hundreds of thousands of
Archaic period artifacts, A Clovis hearth there pro-
duced a date of 10,920+£240 sp and has a stratum
below it dated ar 15070270 se. Chile is fine and
Monte Verde is unigque, but we bhave some pretty
fantastic stuff right here in our own backyard.

FAMES H. BROTHERS TV
Micflarhaw, Virgenm

Here in Washington State on the Strait of Juan de
Fuca, we have been imding ice age artifacis and fos-
sils for decades. The e ages occurred over a long
period of time and varied i temperature. During
some periods the sea was down 400 feet and grass-
lands extended across the strait and offshore north
1o Alaska. According to fossil finds, bananas were
growing in, LChregion.

RICHARD DHIBRS
Sexparim, Winshipapghow

Vincent van Gogh
Folliwing in the footsteps of van Gogh, Joel Swerd-
low manages to capture the shadow of an ¢lusive
brilhance. The black-and-white photographs by
Lynn Johnson, posing an antithesis to Vincent's
vibrant world of colors, ¢convey the same hpht
between darkness and light that mspared van Gogh
a hundred years ago.

VASILEIDS ASSTE]S
ucage, Mfine

FORLS

The article mentions that numerous diagnosces have
been advanced regarding van Gogh's progressive
mental instability. Has heavyv-metal toxicity been
considered? Artists’” pigments have [ncluded com-
pounds of lead, chromium, cadmium, mercary,
andd other metals, and van Gogh has been depicted
in at least one biographical film with paint coating
his lips and surrounding skin as a result of putting
brushes in his mouth.
[MINALD B CLARK, 1L
Mot Jrdels Tesees

| findd the student’s comment that van Gogh “never
gave up” incredible. He gave up on almost all aspects
of life, He certainly gave up on supporting himself;
what would he have done withont his brother's
support? He gave up on marriage and fatherhood.
He even gave up on what he could do best—
paint—when he took his own life. | am sure the
student cun find someone else 1o admire for not
RIVINgG Up.
RONALD CHARLES KATSHIE

Iy an Jeast two portraits van Gogh portrayed his
subjéct with foxglove, a plant that contains the
ingredient used in the drog digoxin, Some believe
he used the plant to help control seizures. The side
effects include blurred vision and changes in color

perception. It is possible that van Gogh's pmmtings
reflect a drug-altered view of the workd.

GREL PHILITPS
I, Calivridi

Part of our affection and sympathy for Vincent
derives from the simplicity and directness with
which be describes his moments of inspiration
or despair in his letters to his brother Theo.
If Vincent and Theo were alive today, they might
be corresponding by e-mail, and scholars would
be robbed of the invaluable insights provided
by their letters. We are all benefiting from digital
technology, but we nugst be aware that there is
a counterbalancing downside of 2 magnitude yet
unclear.

ALAN WATERS
dramrrne, Eglarad

Lenters for Fowvs should be sent to Nasional Geographie
Magusine, Box 8198, Wshingron, DU 20090-8198, ar
by fax o 202-828-5460, or va the Interner 10 ngyforume
st forudgeograpiic.com. Incliade namme, wddres, and day-
timye telephone. Loviers miay be mdvidad for eharity and space.
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Insidious Insects Wage War on New Orleans

The Second Battle of
Wew Orleans: That's
whit Edgar Bordes calls
the latest invasion of his
cily, But this trmse  the

ENEnTy GOesT [ Welr ro
Cogts ;1n1l march moa
siraight lime,

The new toe is the
FOrmosan termite,
which entered the con
broentat LLS. rom Asi
on ships probably in th
L0, It has cansed 0
mich damage o Cirdat
er New Orleans build
ings and trees—at least
WM mifliemn dollars a
vear, sayvs Bordes, direc
tor of the aty's Mosqui-
1o anid Termite Control Buard—that the National
Trust for Historic Preservation put the region ai
its st of most r:r||1.1'.'|j.1-crrr| hstor ;1-[.5.'_1:-. last year,

This most destructive temunle speciis Can pene:
trate ssphalt, plastic, even lead to get at wood and
brsild nests. [t readily leaves the ground; entomolo-
gist Ed Freytag (above) found this infésted baard in
a dormer af the 19th-century Presbyiére, at réar, on
Jackson Square in the French Quarter. Chae ravaged
library harbored 60 to 70 milhon insects. Attorney

GEOGRAPHIC

A W

Camille Jones Strachan turned up damaged cvpress
wood in her Lower Garden District laundry room
At a neighbor's house, termites mbhled their wan
through the Hoor, then ate through a rug. " Theyre
insidious, and ecumenical in their taste,” she savs
With its damp climate and warm lemperatures,
sew Ovrleans is “termite heaven, according o
Bordes. His teams are lumigating. laving poisoned
bait, drunuming up citizen support, and secking
millions of dollars to trv to congrer their enemy.

CERRETH

Wiava,

Maya Ruins Get a New Day in the Sun

Artfully carved, this Maya stone mask was part of a temple
wall that came tumbling down in a long-forgotien earth-

T
L

quake, List vear the mask was unearthed at Rio Amariiio
by Harvard graduate student Bill Saturmo (left), who
quickly recognized it asa duplicate of 1 mask tound at
Copan, 12 mues to
Excavating the little-studied site in Honduras, Salurno
has learned that such doplication was common. Though
Rio Amurillo's culture flourished separately from the larger
city of Copdn, its sculptors included some artisans who
warked there, he believes. “They brought in sculptural
motifs from several different Copidn buildings and put
them on this ane,” says Satuwmo, "It s gaudy, cven for the
' The mask’s design reprresents witz, the Mava word
for sacred mountam.

IE WL,

FEERUARY 1908
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Hlack-faced Lion Tamarin (1
I 1o Habkrltat: Fs

& an Wenghid
Yuoviving mumber Esirreils

WILDLIFE AS CANON SEES IT

scovered only n 1990 by Brazilian
piologists, the black-faced hon tamarin is
one of the rarest of Neotropical primates
A polden couat and black mane distinguish
this lion tamann from three previously
known species, all of which hive in Brazal's
vdanuc forest, Boundimg through the rain
lorest, these sguirrel-sized monkeys ICage

[or tnsects, small vertebratles and fruit:

-
Binoculars

clongated fingers sKillfully probe and ex-

tract prey. Al might, they hind a hollow tree

tor sleeping. Protection of the dimimishing

Atlantbic forest s vital o this loa tamarin’s

rvivil. As a global corporation com
mitted o social and environmental con-
cerns, we jom in worldwide efforts o pro
moie greater awareness of endangered

species lor the benelit of future fFenerations

Canon
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Sharp Weapons in the Mating War

Anold joke holds that porcopines mate vy care-
fully. Well, that’s not quite right: Males, like this
CITHS ||-;'|||'n._ are fol caretud af afl m WINNnng '.'rn'
right To mate. Ehey ofen end up mmpaled by the
quills of their rivals

During breeding season, a female porcapine’s
loud, high-pitched yowls attract males who battle
ferociously for the right to gusrd her wntad she's
refdy o amate. Even wininers have skin torn out
ar picrced by dn opponent's quills, says Kachard
Guwveibzer, a reseiarcher at the University ot Cahlor-
Hiad it Lkavies b ".'.'1|ur":'l:' peArCunes fort Ve vedrs
in the Granile Bange ol northwestern Mevada. But
they all keep Oighting, no matier how badly they e
huart. And the bartlers are large, mature males
ndicating that smaller, younger ones don't even
boather to iy

Fermales do the hnal choosing, Swoitzer believes
that somiething abowut & male s guills, or perhaps his
vcent, leads a female to pick him out of the crowd.

IAPHIL,; FERRELUAR]

Did Gout Really Get to T. Rex’/

If you step on a needle, that's paindul,” says Bruce

Rothachld of the Arthotis Cenler of MNortheas
O “Imagine what it's like stepping on thou
ands of needles: That's gont.” Now imagine the
realn endured by a dinosaur with gout

Looking at o cast of the forelimb bones of a
Tvrannpsgiirys rey o the Denver vinseum of Peati-
ral History, Rothschild saw lesions that sagnal the
atiment's presence, then found others in a bone of
A tvratinosaur at Canada's Roval Tyrrell Museam—
the first time gout has been detected i dinosaurs

Gout is caused by excews uric acid deposits that
form needlelike crystals; it can be brought on by
lesd porsoning or by eating foods high m bochem:-
tcals called purmes. High levels of purimes occar in
4 major component of the diet of the carnivoros

dimosanrs: red meat.

AN HEFL TFERIMIRE

Surprise Catch at London’s Tower

FR HEVET =R 1R L Pt

A yeoman wander Gists a curious glance af o wicker
fish trap unearthed from what was the moast sis
rounding the Tower of | opdon, That protective
waaterway, once linked 1o the Thames, probably
provided meals for medieval royals and their some

timies unwilling guests behind the walls
The trap, held in place by flint weights on each

wide of its open end, turmed up in ragle bat good
condition durmg the lergest prchaeologicul excava
on ever cumied oul at the Tower (LEDORAPHIC,
Oictober 1993071t dates from about 1500, when
Henry VI ruled England,” savs Graham Keevill, t
dig’s director, Few such traps have survived Decatse

ic

wicker disintegrates when exposed to air for long
periods. “Here, in waterlogeed clay with no oxygen,
it wis preservieil pr:r1c-|.*|'-.'." Keevill says
Fish swam m the moal feoom the 13th unil the
| 9th century, when it became so fetid that it was
filled in. The excavation will help determine it it's
feasible to dig out and refill the mist with waiter.
TEXT BY HORIS WEINTHALHR
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- The most
~ Important
job of
- your life
- just might
~ beyour
first.

Az 3 member of Teach For America,

o willl be part of the national teacher
grps of oulstanging recent college

aradugtes from diverse Cullural back
grovnds who oommit two years o
teach m ST I A S LUnder rIE"-:-Ellll'l?ﬂ
urban and rurdl public schodls

You gon'L nave 1o pE an spucsthan
maior. Teach For America s ssakihg
talented, dedicated mdividuals rromn
pvery academic major who want 1o
ersure that all childran In this natior
have the opportunity to attaln an excel
et education. There i= a particular
nesl 20F pEOpsE 1 COI0F BN uUG)
peakers, and math, scEnce, and
foraign lanouage majors

To pet information and an
apmlication hefore the deadlire, call us,;
FEACH WS Grilirmg, r CONI=mt YOUr caAreer
placement adviser on Campes

[5rg 15 yOur Chance 1o ecaome
part of ine natlonwide moverment oe
dynamic ndividuais who have (Dinsd
Teach For America and assamead
ipadership rotes in classmooms and
cehoonls acrss the country. Your gecisian
will gffect not dnly the et o sou lE

Bt the lvee of many others

1-800-832-1230

http2fwww.leachioramerica. org

TEACH-ORAMERICA

L AR R = e il

O



CADILLAC CATERA. OR HOW TO MOVE
THROUGH LIFE WITH CLASS.
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Breakthrough medicines fom Glaxo Wellcome
help PEGP]E with CANCET. But it isn't just those with
CANCEer we're helping.

GlaxoWellcome

Breakthroogh Medicines
For Everyday Living.”

Asthma » Smoking Cessation = Allergy = Migraine = HIV
Cancer »« Herpes « Depression » Epllepsy
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MEASLES
IS STILL KILLING THOUSANDS

OF CHILDREN EVERYDAY.
THE CURE IS IN YOUR POCKET.

2 n

child. Mot ondy will 1t prevent measles amd An important part of UNICEFs support
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towiall also reduce the chatnce ol T }-' case give what yoo can to help
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The capsules which wall save the LINICEF House, 3 United Nations Plara,
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gy T
wrhit of a child suffering from Vitamin A Bt MNew York, NY 10017, LUSA. Atten-
&
deficiency are only seven conts pon: Bonme Herimehot

And ten conts 18 all 1t costs tor the UﬂiCEf @

raccine against diphtheria, whoomng Gi*-"ll:g children a future.







We've seen you can take
a lot in at a glance.

That's why we
designed our phones

= with larger screens so
. they're easier to read.
We call this
/’Lu.-ﬂm” technology.



Think what }'UHIH save on Em:—'[;dl‘u_!i.

A camera can be your constant traveling Companion
Cr just baggage. In 35mm, Advanced Fhoto System and digial Tomats
you'll find a Minoita sophisticated enough to captura the
MOST gramanc and COMmpex sCenas YEl 8 ||'|.'.i-|"' l.'.'l'l'.'.-l.l'.'.'rl.
you'd never thirsd twice aboul trying

SEE THE WORLD. YOUR WAY.

9 @ =

DYMNAX B00s VECTIS 51 Dimage V
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Minolta's Enbanced Screen LIMOS, our exclusive biser beam technology
v gives vou rivmphant, life-like color coples with rzor-sharp crispoess. limage
quatdity is supertative theoughout, even in highlighted and low density areas
Plus, Minolta's impeccable wansport techniology produces up W 6 color
copies per minute &nd up to 23 in black & white, effortiessly and uniailinghy
page dfter page. Sophisticated but not complicated, the Minoli CFXE s
alwans ready to go — eisy 10 nse and adaptahle 1o your speciic pe inmmance
ohiectives. So good, in By, it's slmost hard w believe it's real.
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€L setiing my tife
insurance policy to
Viaticus gave me hope,
a new perspective, |
was able to do things
I always wanted to, Like
going to Iretand to see
family members and to
visit the home where

my grandparents Lived.
To be able to get the
dream back and to have
it fulfilled is much more
than I ever could have
asked faor, 17

- Patricia Winn

St n @
A service for selling your life insurance today VIEIHCLIS \/

S £ RS RSN







Taiwan Innovalue:
Helping your PC keep its cool.
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We've spent 30 years perfmting

the Gasoline Direct Injection engine,
but it's been worthwhile,

if only for the sake of one thing. The Earth.

LHredt impecion el as e thée dmewm O erpreneets @l anvond
oenibised
ithie

) vicars. In thiss deeam the fuel economy of a diese] s«
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petrol engine withot o

| hie CaiisiHine

|I|_I ||I| Ll
MW nndand

e w
with thi
W Mlitsuhisin it's @ dream come oo
RTINS [ third of 4 Ceniury 1o relise, Engmnecring Heritigc
fal talent and shecr perssstenoe ave mace the GII sthile
I e adiag IRSTarEL O, YN peErsivirabon T has never provied o be so rue. Th
L CIe thatl s | SN es. AR STERHIC TINAT uses [ess T, ver
the same nme s more powermul. And because it burns fuel so efficwently ir gh |
Coand NOx emisssons.
s the engine that s destined to dove the 21 st century. 1o time |
on Earth. Especiually Mother Earth
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. HEAR LOTS oF oPINIONS

LIsTeEN To YOUR OWN

The new I.:'_*.ul Lra 300 s unmatched lor performance,
comiort and salety Tt may also be anmatched lor the debates it inspires
still, EVETYONE 15 entitled 1o an ||l|i;||||||r||

.'||I.|'|.l:| I||-r“!.1.|| tll' -|_'I||'|_'|_I|i_'|,| [ WOutTa

h w ] ]
wew.loxus.co.uk Call 0800 34 34 94 Di=aus

The new GS 3040
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United Nations Development Programme

Lworks with people around the world

L) |‘I['Lrll..'-'..'[ :ill:l renew

Our natural

FESOTIT OGS

Because

Every

Person

Counts

Fax: X125 * waw. umadn.oriisesd
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Like being first
in your neighborhood
to get a theater.

(21dp)
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FLASHBACK

W FROM THE GHOLRAFHIC ARCHIVES

The Maine Event

I'he sinking of the US55, Mate in Havana harbor was
the big news in 1898, Because newspapers of the day
rarely printed photographs, many Americans sought
copics of stercographs— dual fmases mounted on
cardboard that shd into a :-[l_"rl"'l'i'_d.'i'll:h;' 1or o 1hrice-
dimensional effiect. Stereopraphs provided some of the
first widely circulated pictures of important cventy
Viewers must have felt they were on deck as this diver
descended o the wreckape of the Maine; this scene was
not published n dur magazine

The GeoGrarac, oo, romembered the Maimie—
andd i1s surviving commander, Capt, Charles 1), Sigshee
AN expaert on occan mappng snd a longtime Society
mginber, Caplain Sigsbee himiell, by the admirable
self restraint and podicial temper which he dizplayed
in the maat trying ol all conceivable circumstances, has
won golden opinians from all sorts of people, ™ wid
otar May |BYS tribute—part of an ssoe devoled 1o
Cubva The artiches examined the island’s geology, trade,
indipenous birdlife, and more: " The wornen,” noted
contributor Robert T, Hill, “have the highest tvpe
of beauiy.”

MATTONAL CGEOCONAPFHIC, FERRUARY 1008
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1 RUNNER

the call of the wild

ild s waltind. And so is the ARunner, ready to mike you places you've only dreamt of

whispers your name,

L0 RIS Y KL 8] '_l_'l_' |.Illi | i i Ii"- EREIE O MY L ||--'_:'|:-I :Il 11 .1.':” e OTRDE

and asks if you can

e hadv. hiat viotr st ol adventure. The 1998 Tovota 4R onaer. Answer the eall

come out and play.

TOYOTA everyday
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To Fly the Prime Meridian

Anvwhere |'m workinng in the w rid. | check the
prime meridian. | use it to determine Green-
wich mean time, so [ can tune my radio o the
comforting English vouces of the B

I e VOees Coumuane oot of iy |,-|-_!
photograph of the primie meridian Seemed 10
[eQuIne TILAETHS | wiarited 10 draswy th I! € SEEen

Ty an .'|-_||'-- JCTLER T ereen ol LresTiwiech

Park, and | wanted 1o make my camera
ibowve it fora bard's-cye view | pages 14-15)

| drew v line with a string of 600 4(0-wat
||:'|'_::'|:_ g powered by a penerastor A small el
um balloon barelv lofted my camera with s 8
M NEN-CVE ICTE. Lo II:T.'.:E'I.!- techmiclan Kenj
Yamaguchi {above, dark short) and | maneu-
veted the balloon like an anruly kite, | ':.;l|1-.-J
the shutter with a handheld transmitter to the
isappannimens of these local bovs, who had
offered to fiv aboard the balloon to hire the can
era for me. MNow that would hive Been magic

RON SACHSA




WHY WISH ON A
STAR W'HEN YOU

e —

%}

“Uriver and passanger inont crash test. Govt. data ooty usstul o
in the roar sent. 'Windstar 1.0 MSRF sxcluding tax, title. Windstar




* %k X X X

THE ONLY MINIVAN TO EARN FIVE
STARS IN GOVERNMENT CRASH TESTS.

Cive them things vou never had, like the 40 standard satety features
engineered into every Windstar — including anti-lock brakes and dual
airbags” Windstars also available with a 38L V-6 engine — the most
powerful in its class. And, with the Family Entry System’s extended
drivers door and available tip/slide drivers seat, getting into a truly great

minivan has never been easier

FORD WINDS TAR
starting at $19960'

1-800-258- FOIRLY or www tord con



(O rilelevision

W NATIONAL GEOGRAFHIC ﬂluthﬂi.

This Border Knows No Boundaries

'Eﬂﬂfhtﬂnhhﬂﬂlnﬁuﬁmﬂﬁnnu ir bear ambles
throvigh a computer-generated version wnmlpmrtﬂiw
Bordes. Aimation and live-sction foutage arc combinied in this
‘tn-air sequence identifying the new National Geographis Chanrel
mmhﬂmwmm&ﬁﬁnmm
and Austrakia, Nat l-ﬂ:lﬂu'lg:lhia

teamed with local partners to launedy the chatinel, E'm.
Hﬁnww:w;mﬂh;ﬂmﬂh‘md'm;mm
in decumentary programming. The Nationsl Geographic Channel
ks comiing soon (o countries in Asis aod the Americas.

FERNUARY 19458
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NATIONAL GEOGRAPHI(

FarthAlmanac

Greening of the Great White Way

Arraved with environmental features, a 48-story, 450
mthion -dollar skyscraper is rismyg ut 42nd and Broadway,
part ol a mualtibillion-dollar Times Square mukeover, Devel
oped by the Durst Urgamzation, the building { mode] st
rigght ) will have solas panels and teel cells like those in the
space shuftle. A high volume of fresh air—mone than 50
percenl above state requirements—will bénehit 7,000 ofhce
workers, and chutes will collect recyelable paper. Efficient

i ghhmg and varmabde sapead motors for |ll-'-|'II}'_ I nEating

'-'ti|f B¢ tised. The :'||;||.ii|':.'_ '.|:|||;. J |n_ ._|:|||!_||L'-'_L il iy Ly

FﬂrmEI‘ NUI:IH'EI' TEE[’ SHE I ne secunty had deterred most desert
Becomes c_ame.] Eanﬂuarvf dwellers seeking camel meat, but now out

siders, who moved in |:|h:1:.|Hl. tor miine _|-:*||1|-|_!
Forty-hve times since 1964 the desert of and iron, are hunting the protected camels,
Aimjiang Province has thundered during "“Some miners have planted explosives near
Chinese nuclear tests, Between 1982 and water holes 1o blow up camels,” savs John
1996, when fests stopped, all devices were Hare of the Wild Camel Protection Foun-
detonated underground. In the same area dation, in Benenden, England, Last vear he
live some 1 M) Bactrian camels, AMOnNgE per- persuaded Chinese authorities to establish
haps 800 that survive in China and Mon- a 42,000-square-mile sanctuary with check
golia, the J."I'!]!. wild Bactrians in the world points to limit unauthorized entny

FERBRLUTARY 194ga



EARTH ALMANAC

Too Many Canadas: Their Goose Is Cooked

Copservation hos worked oo well hor Canada DEESE that reside
the U.S. year-round, a population distinet from Canadas thal
wildlife managers introduced 1l
urds n the 19608 and "70s; now they lave exploded 1o 2

mgrate o northern Chaebec, |

residlend
million in eastern states, gobbling grass, creating airport hazands,
i '--'.I|i||=__' reservonre When deterrents Failed. othicials tried relioca
tian: the birds pictured above were moved frofn eastern 1o central
Virgima m 1994, But kst summer, oul of room, widite managers
killed abowt 2000 rds and domated the meat 1o food banks

A hunting ban DrOLeCEs mitgrants, phoat 300K o the East Coast
September hunts cull ressdents before migrants arrive

Vivid Sea Fleas Bedeck Australian Reefs

Curiosibies of coral <om
munities, Australion red sea
flias !.[|||l.l. k511 electrlied.
Thev're nol really fleas
these inch-long marin,
invertebrates are part ol the
large order Amplupoda.
Foumd ondy betweenn Bris
hane arnd Adelatde, "they
belong in the genus At

rvifes, i Dbeantiinl name and not hard fo get your tongte around,

He weill soimn

avsy i Lowsry ot the Austmahan mvliisesLiiT 10 “l'-'.l."ll.'--
rablish his work on this new unnamed species and about 20 othet
Apral e |'|'..'|'||'-|-'~ Hie believes th

sed Heas praze on laceliks
bryozoans and polvps of soft corals. Thed arresting, color may warm
fish o other predators to davioid a bad-tasting meal

LT o

CARE for a Forest

'he few thousand Kirk s red
colobiis monkeys live anly In
Fannbar's 1 480-acre lozgam For-
esl, where -'i!-._:.' ‘.:'I_'-.| on leavies

and froit. Surroundmg them are

PO Hlaoers who clear homie-

sty and ke out a living cut-

L frewoiod |I|'|- letiing |

monkeys habitat, Now the * -
ales ar |_I.:.:|..|-.:.i11|: village crops.
lo ease the comfhict, a plan worked
out by CARE allists a4 portion of
OTesl Visor i < !III'- I'-Il Il:'l'-'r"\-.

TEXT BY JOHN FELIOT

NATIONAL GEOGRAPHIY

FERBEL AKY
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MAPMAKERS, PLEASE STAND BY FOR REVISIONS.

THE NEW 13998 RODED.

ISUZU



NATIONAL GEOGRAPHIC

Literactive

PRALLL

W ONLINE

Talking With Explorers
About Snow, Sea, Memories

Swirls of snow and worry filled Gordon
Wiltsae's 1996 reconnaissance of Queen
Maud Land in Antarctica for the expedi-
Hon covered in this ssue. Yet the photog-
rapher wirs able 1o caprure the rugged
rerrain on film and locate a stretch of ce
where a support plane could land. Plan-
ning paid off. The 1997 expedition ran

i el T

without a snag—in near-perfect weather. explorers: Set a course for a watery

Now Wiltsie, along with filmmaker Rick adventure at, . . fexploranin/sed.
Ridgeway and climber Alex Lowe, dis- B "My father was my inspiration in life,”
cuksed the future of climbing in Antarc- savs Jean-Michel Cousteau, who offers an
tca with Peter Miller, the magazineg's intimate look at the lite of legendary
expeditions editor. Click . explorer jacques-yves

Cousteat of . . ./
cploration/coustea.
B What drives explorers?
Are the risks worth dt?
Read "Why Explore?” m
this ssue and wergh
with yvour ideas at .
explovaiion/forums.

through a portiolio of
Wiltsie's images, and post
your ideas and queshions at
wiwne sitonadyeograplvic
.corfeaitiress 200N
exploraiion/mavidiamnil

B “Linderwater is the for
bidden place,.” says ex
plorer Bob Ballurd {mght),
“more hostile than Mars.”
He talks about sea explora-
tion with GEOGRATH I
writer Print Vesilind, who
saifls us along a tme line of
maritime history, starting
with Southeast Astan

B FOR INFORMATION

intemet:

AAAK NEDONBIGeOgFaDiNG. Ccom
E-mail: ngidEngs org
CD-ROMs: Cafl 1-800-881-9919,

UE and Canada: aelsgwhess call
1076853591004

il | o Al RIEE

FEBRUARY 1998



Research in cities across America has

revealed that money

does in fact grow on trees.
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Parks and open spaces don't just make cities more beautiful. They attract business and do

wonders for the economy. That's why, for more than 20 vears, we've been conserving land for people.
Mo we need your hélp. Call 1800 714 LAND

) I |
TRUST

PUBLIC
LAND
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B OUEEN MAUL LANI
Hanging Out in Antarctica—and Seattle

“I'd go anywhere with them again,” says photographer
Gordon Wiltsie (right) of his climbing team, the first
to reach the summit of Antarctica’s Rakekniven, “and |
probably will. It's rare for dimbers to work so closely on
a project and still enjoy each other’s company when it’s
done.” Gordon, writer Jon Krakauer (above), and lead
climber Alex Lowe will meet again, in Seattle, an Febru-
ary 20 at the University of Washington for a National
Geographic lecture featuring Gordon's photographs of
their adventure. Call 206-624-5677 for information.

5

LL ekperience. "1 was abways Teason

For Bob, Finding His
Way Is Child’s Play

first thine 1 do when 1 lanc

ybdwv sxzre | was sl i [lmos
['ve been in love with maps
MCE L .JI |Ij.. .'|.\_I i"'.ir'\. ;!u.l:'

wiase [T |'-|;- recenthy cipedd

] stranees place i b i him celebrate his 40th birthday
1 | Larici hi 11 | i with a series of maps demying
. [e had one han i1 his life. New York State hsured
in I the Chicago prominenthy: Fe was born
| i | I i R ||'|.:|-. ...' :'Il..lf'_'... [TCL YT
1 mplating h cuse University with degroes in
i Eiil than 200 enthusia both photojournalism and psy
1 e Ol EEE i LMY AN oW o JII 1 I"-I.Il:.l.'.:
| | | it | Y 5 81T BLEYTRE
fria I 1 il si 've gone around the globe,
T 1w 1ers { e SA¥S (A i"'".-"-l'::__.l_"l' [
[ didn't oot oo lost world | dreamed about when |
| illing the demanding oled at maps as a child



In 1993 we clmeed every-
thine, Dodee Decame Thi
Vi D Thie New
Dodge became Intrepid.
And change became the
CoRstant.

Now we re chanoing
the verv wav cirs are credl
e, Tondeav s new Intrepid @5
the wortd s first car
designed, pre-assembled
HF[L.'I Ir.l'.l.l'.'l e O .'.|.||'l||.'.!'|'.r|; rs

The benefits are muam
We can make sure every
Pt meates precisely Wi

every other part, We can

The All-New Dodge Intrepid

fewt thunisanits of desion
Heritions before makine a
firtcl decision. We can buld
i PR i1 .'Ih'.".l'r ot

for example, the new
fntrepicd hiay a compiiter
network theat callows TR
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100% Electronic design
100% Electronic pre-assembly
100% Faster data transmission
100% Brighter high beams
4-6% More bending rigidity
37% More torsional stiffness
24% More standard horsepower
10% Better fuel economy
10% More trunk space
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