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With revolutionary telescopes and
a fleet of spaceborne instrumernts,
SCIEMISTY are AECITE ||l|!'”'|'lll'.' gF, e
rmore clearly, o the universe.
Now they siruggle 1o make sense
of this extraordingry information

“

New Eves on the
Umverse
By Bradford A, Smiih

Pharograpis by
Koger . Kessmever

When water rampaged through
the upper Mississippi River basin
last surmiemer, it left both broken
levees and broken hedarts, stirring
ip a century-old debaie on U, &
fload-contral I|"'|‘|"-'.|I|'-"'|

42

Great Flood of 793

By Alan Mairscn

A native son returns o flood-
ravaeed Des Moines, Towa, and
fimds ity virtues of grif, good
frumaor, and neiehborly generosify
halding fast . .

52

Riding Out
the Worst of Times

By Bill Bryson
Photographs by Jodi Cobb

Jarvan s soulfrernmost main wsiand
sheds ity Dackwaler fmage ay i
lures research [abs and figh-tech
factories —and claimz its share .-_.|I|"
the Pacific Kum boom

bty

Kyushu

By Tracv Dahlby
Photographs i)
Michael 8. Yamashita

Deep in the Peruvian Amazon
these (argest of parrois gather (o
eat riverbank clay. Why they do
§0 15 one of the many questions
expriared tn this first detailed study
af macaws in the wild.

118

Macaws:
Winged Rainbows

By Charles A. Munn
Photographs by Frans Lanting

COVER: With perhaps the sirongest bite of any bird, a blue-and-yellow macaw in the Peruvian Amazon
fears away fruit pulp to crack and eat the seed. Photograph by Frans Lanting
& Cover printed on recycled-content paper.

FOR MEMAERSHIF INFORMATION CALL I-800-&38-4077 (TOD: [-N00-548-8797)



New eyes on the

@NUWEE

Vast and ancient on a nearly incomprehensible scale, the cosmos is having its
measure taken as humankind probes its most remote reaches. At the

Starfire Optical Range in New Mexico, a green copper-vapor laser

and an orange sodium-wavelength laser are aimed skyward

through telescopes. The beams are reflected by gases at spe-
:lﬂchymufthumuqﬂm—:mﬂmuﬂﬂ:ﬁlmm_
mﬁmmmmhm' |







MIRROR ON THE SKY, Hawali: ;







ILLUMINATED BY A SHOCK WAVE from zn exploded star, 2 gas cloud glows a8 1L s

pated. The wave, racing at about a hundred miles a second from the lower

e, sulfur (red), a2nd hydrogen (green) in the clowd. The halos arodund

ry resut from the imaging process







THE UNIVERSE

helow are the warm beaches of Hawadi's Big
Island. Up here, however, the temperature
hovers near freezing, and the air is so thin that
just breathing can be difficult. Before me
looms a new white dome, softly glowing.

As an astronomer, [ have come to Mauna
Kea aften. Over the past several vears antici-
nation has heightened around this great dome:
It houses the world's largest optical telescope,
an instrument of bold design, which tonight is
in the midst of its inaugural scientific run,
Named the Keck Telescope for the late Cali-
formia philanthropist who made its construc-
ton possible, this telescope collects and
focuses starlight from throughout the universe
with a primary mirror of glass that measures
ten meters, or nearly 400 inches, across.
(Astronomers today use metric measure-
ments.) The Keck mirfor diameter 15 twice
that of the Hale Telescope on Palomar Moun-
tain in southern California—for decades the
world's premier optical telescope.

The hundred-million-dollar Keck is part of
a revolution in ground-based astronomy, It
opens an era of giant telescopes. So many are
under construction or planned that by the year
2000 the famous Palomar instrument may be
anly the world’s 15th largest, With far greater
surface areas, the huge mirrors will collect
much more starlight. But the older telescopes
will hardly be out of business. New detectors
and new optics have upgraded their vision

&

N THE FADING TWILIGHT on the summit of Mauna Kea, | can
just make out the stark volcanic landscape surrounding
me. A thin crescent moon hangs over the distant horizon,
and the silhouettes of halt a dozen telescopes rise from the
mountain like temples to the night sky. Nearly 14,000 feet

dramatically. So even before the Keck, we
have been observing strange new sights,

Recently, for instance, we have caught dis-
tant galaxies of stars in the act of cannibalizing
onge another, and we have seen that our own
galaxy, the Milky Way, may be doing the same
thing — consuming its nearest neighbors.

We have begun to look through the obseur-
ing ¢louds of gasand dust that veil the center of
the Milky Way and found evidence that amas-
sive black hole lies swirling atits heart.

We have found immense voids—regions
hithions of trillions of miles acrozs, from which
no light seems to shine and in which no matter
SEems Lo eX1st

We have determined that our part of the
universe is irresistibly sweeping toward some
mysterious gravitational source whose loca-
tion remiins unknown.

We have measured from space the afterglow
of the big bang, the theorized explosive event
that most astronomers believe created the uni-
verse. We have found an unevenness in that
glow that may help explain how the universe
initially clumped into clusters of galaxies.

But perhaps the most tantalizing insight is
something we cannot see — the so-called durk
matier. Increasingly, observations suggesti
that galaxies are immersed mn huge halos of
unseen material. We have no idea what this
dark matter is, but theoretically it pervades
our every breath, making up perhaps 99

National Ceographic, January 1904
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RECIPE FOR REFLECTIOM: A & S5-meter
telescope mirror beging as chunls of glass in

a mold, which will be spun and hasted to

| 1BO"C 3t Arizoma's Steward Mirror Lab.
Aftor BO days' cooling, the mirmar & Inspectied
by b manager Steve Hinman [opposite),
Honeycombing the interior reduces weight

That, in turn,
depends on how old the universe is. Estimates
of 1ts age rangs between 8 ardd 20 bilhon vears,
but most astronomers believe 1t all begpan
about 15 bilhon vedrs ago. If so, some quasars,
the most distant objects we have vet found, are
whout 14 hillion light-vears away,

=0 many stars. And vet we have legrned also
that the universe 15 mostly empliness. Cold,
sometimes [lickering with explosive energy,
this universe taunts us with mysteries. When

have been speeding away

did it begin? How will it end? What laws of

its ereation and evolution?

natiite |._:II"-."I"F['I-I‘1
Are there other universes? If so, are they like
[me and again since humans first
acquired a sense of wonder, we have asked
such guestions. And because we think we
might be able to understand the answers, that

PFFsr

An astronomer now with the University of
Hawaii's Institute for Astronomy, BRADFORD A
SMITH was the imaging team leader for the Vovager
spacectaft. His retrospective, " Voyage of the Cen-
tury,” appeared n the August 1590 ==sue. ROGER
H. RESSMEYER, an amateur astronomer since
childhood, has photographed six NATIONAL GED-
GRAFHIC articles, Including ¥ Volcanoes: Crucibles
of Creation,” in the December 1992 1ssye

il

this oniverse might make sense, we are huild-
ing gver more mapnificent instruments to
probeits secrets. As 1 walk into the dome of the
heck, I see my colleagues about to bring some
af those secrets into focns,

“We'll be looking at the faintest and most
distant objects in the universe tonight,” says
Jerry Nelson, an astronomer from the Univer-
sity of California at Berkeley. Nelson con-
ceived the idea for Keck
More than anvone, he was
the one who lobbied to gel
it bullt. “It's 15 years ['ve
been working on this, =o to
fnally see sCience coming
out of it is pretty exciting.”

The controd room 15 puls
mg with low-level tension.
Like any new instrument,
the Keck Telescope has mi-
nor technical bugs to wark
ot Nelson 15 hitre O overse
Lhe debugeing

YA decade Ag0 MANY as-
tronomers had great hopes for
observations from space, "
he RAYS

Indeed NASA ploanngd na
series of great orbiting observatories, inclod
ing the Hubble Space Tetescope. High above
earth's gtmosphere, which blocks or distorts
adintion from space, those observatories
promised to capture rich details impossible
from earth

However, the space shuttle Challenge

budgetary problems delaved
many orhiting observatories. Then,
launched, the space telescope turned out to
wmve a distorted mirror. Even so it has sent
back exciting mmages and other data, but it
awaits corrective optics, scheduled to be
installed m December 1993 by spiwce shuttle
astronauts

Meanwhile, back on cart
nology was taking off

“We once thought," says Nelson, *that i
was not feasible to build a mirror much bigger
than the one on Palomar Mountain, Building a

dizsaster and

w e

1, telescope tech

ten-meter instrument of that design would

have cost a billion dollars. The mirror would
have weighed more than a hundred tons —1oo
heavy to maintain desired optical precision
And the dome would have been too big and
expensive. But we've solved those prob
lems — thanks to (Continued on page 24 )

Natronol Geographic, Janwary 1904






A short history of the universe

nce upon g Hmeless, most
cosmoloists beliove, all
Ehnt Is our Universe Was
ineredibly small and
dense, Neither space nor Qme as
we know them existerd

Molhing i3 known of this earil-
et instant Sclentists use the
e big bang (1) to decnbe thns
moment of creation. somehow
the unlverse —all matter, ener-
gy, space, and tme—exploded
frovem the ariginal singalanty.

Beoamse tme did not vt exst,
there 18 0o way 1o measare this
event, but scientists hiave apreed
tor start the umversal clock =t
Planck time (2)
defined as 107 second, which 15

A moament

BIG BANG'S ECHO =z hess of

cosmic radation everywhera in

the sky —was detected by chance
in 1964 by Bell Laboratories
sciontists Arno Penriag, left, and
Robert Wilson. The Nabel Prize-
'.|'|.'I|'L-I"||I'Ig d-lﬁfﬂ'-."-!f':f' b b H'I.'-l.l:iE 2
an ear-shaped satellite antenna
INLISLFREOn el By

WILLEAM B REEWETTTT

sl T el CACAGRAMNS" FECITCIN AL S TRFF

f decimal point followed by 4
Named for Lhe
father of quantum physics,

seroes andd bl

Plannck time is the point at which
the universe begins to differenti
mte. Usrnvity (3} becormes a sepa-
rate foree, tearmg away from
the other still umified basic forces
of nature

(4] separation of the strong
[oree { 1072 secnnd), Althicugh

LEFITLE A0 nol vet &xest, the
[orce Lthal will hold their nuaclei
together becomes an individ
el entity

() Inflation (107" o 10" e
ond). Trigeered by separation of
the strong force, the universe
expands more v this instant
than it has in the roughly 15 hil-
lton VEsLrs since,

(6] Quarks and antiquarks
(107 to 107 second). As nfla
tion ends, the still & panding
Lmverse now teems with guarks
and antiquarks—the smalles
known constituents of mutier
along with #ectrons (L in Lthe
lustration) and exotic particles
(W and £). Chuarks and anti-
quarks annihilate each other
upan contact. But a surplusof
gquarks —one per albon pairs—
survives. This surplus of guarks
will ylttmately combing to form
matter

At 107" second the final two
forces split off. Electromagne
tism (71—the attraction of nega-
tively and positively charged
particles—ais carried by photons
the basic umts of electromagnet
ic energy. The weak force (S)
controls certain fnrms of rcdio-
active decay.

81 Ouark confinement
(107 second). As the universe
cools to aneé trillion K., triod of
guarks form protons and
FrEuirons

(1) Mucleosynthesis {less than
one second 1o Lhree minutes)

Cooling continues. Protons and
peutrons bind to form the nucled
of soon-to-be-formed nloms

(11) Energy domination (]
second to 3,000 voars), Becpuss
of high temperatures, radiant
efergy generates mosl of the
gravity in the universe during
Ehis peTion

12 Matter dommation (3,000
vears onward), With cooling,
matler becomes the primary
source of gravity. Matter begins
o '-'|'“'||'.!.I and form structures. In
theory, parbicles of so-called
dnrk matter (deplcted az grav
hiubbies) woulld have come into
existence by this time. They may
pccount for s muoch as U per
eard 0f all atter

133) Decompling | 300, 000
verrs). Continued expansion and
cooting allow matter and electiro-
magnetic energy to go thelr sepa-
rate ways, SNuckel capture
electrons o form complete
atoms of hydrogen, helium, and
hthium. The universe becomes
transparent: Kadiant energv, or
photons, travels freely

These photons now exis
throughoot the universe as
Fhey
revedl rpple-like concentratiting

microwave radintion

of primordial matter—sseds for
the structure of the universe Lhat
arose during the era of milation
The ripples are shown in a 1992
COBE satellite lmage (14)

(15 Gataxy forroation (200
million vears onward). Matter
continues o clump 1o the areas
of concentration and over eons is
condensed by gravity. This gives
rise o quasars (16, pictured in a
radio mmage emitting barsts of
energy) and galaxies (17)

[15-18) Continued expansion
of the universe, Galaxies cluster
in-an overal] structure of sheets
separated by huge voids contaimn
ing relntively few palixes,

LLGESTRET TN &F CWUCE CEETLH, SEENONLYE il ALk wope SEipHcE PaeyierrEREitS ol saiieowai
HANTE ETEN | SUATSE FMALT . AATIHGAANL BMADED SJTEORDREE TJOSEAVATORT, CTRFFUTEE RINWLATEON] OF

it EEl DR FEESHIT ANAT™SLE dLdFid, S &, O

ITNAN, FOTE B, FPRISACE, CHREZ NENEL, SSCHAEL S8R

AL AT iEANE | AW =mdiin B C=-KIFETREL (AR DEEFRRETIINT, CONBEULTASNTL SICIEEL L. FUNHDH,
HHIEHERIT® i RO, s SaRDAL W TENER, USssIRERETTY OF JRLIFCERIE, NENTE RG]









Guide to the Milky Way

everad hundreed billion
sprinning stars revaly

srognd the center of
the Milkv Wav ,:;._li._l_'-.'-.

Midway out its arms, stars—
including our sun —move At
abort 500,000 males per hour,
nRing 250 midlon vears 1o make
a single circuit

The large tmage at left 15 0ur
most Tamiliar conception of the
Miky Way: a Fourth of July
pinwheel seemingly frozen in
place, finging a seattering of
snArk-like stars. Churs 15 a =spiral
Falaxy, a common e

lo troly see the entire galao
a much wider view is required
(far left, upper). Surrounding
the famihar disk 1s a galacty
halo, which contains isoniated
star< ancd about & hunclread i
groupings called globwiar clus
ters. The halo messures nf leas
MO D00 hght-vesgrs across and
probably also includes unseen
dark matter. In theory this elo-
sive dark matter exerts & gravi-
tational pull that stabilizes th
dick of the galaxy

From elrth we siew our home
galaxy edge-on, hence 15 elon
gated appearance spiiling across
[he BMilky Way
inoks ke 2 homogeneous band
i

|
RS PEERT LS

cHar mgnt sky
of stars, but it does
defined elements
Cilef stars (far left) are found
throughout the galaxy, with the
nighest concentration (0 the c&n
ter. Youny stars are found pr
marily in the galactic arms
which are rich i clouds of
nydrogen and dust ke those
seeen in the infrared image of 4
star-forming remion (bottom cen-

ter). A cloud may conftract {o

mare than a million vears to
form a single star, or it may
seTve ne a star incibator, giving

pirth to siar clusfers. Anothe:

RRE di i~ alL LTR. LT FIEEN N i sy o opEThE

i FEE pEiTt ALEy AL ERERTUNRDE: GARY BEENSTEIN AN TERF TYSE

Barea ol AChve star rormston nas
been observed af the center of
the galixy

The mosl massive stary
explode into supernovae 3t o rel
abively voung age. Remnants of
one Are seenan an X-ray image

Alomic pas, Including helium
antd carbon bat primarily hydro
gen, has been reverled in radio
pmages to exist throughoot the
galadtic disk and far bevond. By
trecing the cistribution of atorn
ic gns, Astronomers have deter-
mined the larpe-scale strochir
of the galaxy

Loncentrated in the disk itsell
% molecular gas — incliding
hvdrogen, carbon monoxide,
formaldehyvde, ammoma, and
water, Ulouds of molecular gas

Indicatle arens of star formation

Hidden from earth's viewr by
ust clouds 15 the galaxy s cen
tral bulge. So densely are stars
placked into this region that
were aur planet to artit one of
them, our night sky waould be
[illed with millionsz of stars rath-
er than the thousands we now
g with the naked eve

it the heart of the palaxy cen
tor, some scienlists suspect, s |
hlack hole m million times the
mass af oar sun, Gas and dust
drawn by the gravity of the
black hole swirl inward and an
pceoleratedd nearly to the speed
of light. Heated to extremels
high temperatures by fricton
the matier shines intensely
before beme swallowed into the
nofe, which has such a strong
gravititional pull that not even
light can escape i

['he presence of a blinck hole
hias been inferred by measuring
the high velo
pear the galactic nuclews

ity of stars ana gas
L Tiis

hinck hole may b& near the cen

ter of & region of spirnling gus.

T Il LTE IR OETH BEMEE ITENTENT
TAR-FOREIET WESIDS i1k BT 0 HATIDHAL o Bo
HEE iR ENOE-TUNG LD AT HEIL EILLITE T8k B b

i ] [ iei Tl il B Hiimeo iy

[he spiral appears T-shaped in
prachio image (top nght) and 15
wisthile in an artlst's renderine

BEiow Located in Lthe direc

tion of the constellation Sasitbar-
s, the black hole may T

within the compact radio sourc

¥ which

1% shown as a bright spol just Lo

the left of the T Junction.

SHITNE &5LTONOTIETS SPECURIE

kmown as saEittarios A

that a catackysmic burst in the

palactic center within the pas
F00, 000 vears swept the remion
clear of gas and dust. MNow the
lebris i slowiv being drawn
back to the middle, passibils
swiriing toward the center s

hiack hols

DEEP SPACE MIRAGE: A et

ol round, blulsh palaxies appear

elongated in an image Bell Labs
astrophysicist Tony Tyson helped
make: The galoties light is bent
'n-:.-' the gravity of unseen dark
mattar batween them and enrch
¥¥ithout dark matter, Tyson says,
CSructure 'wolld ot haye

formed in the universe.



REHEARSING FOR RESCUE, nstronauts practice underwater in MASA

LE SA s | _I-milion-gallan

simulazor tank far thelr mission to repair the Hubble Space Telescope. Standing on a I'.."F|lr_|.'-

of the shuttle’s robotic arm, astronaur Tom Akers guides a copy of the corrective optics unit

into the telescope base. Astronaut ]:—."‘ Hoffrman steadses it










Hubble’s view from orbit

SQUINTING INTO SPACE, the
Hubble Space Telescope has suffered
technical glitches, but it has neverche-
less produced some remarkable
images since its 1990 launch.

Some scientists think the image at
left, the center of a galaxy in the
direction of the Virgo cluster, perhaps
45 million light-years away, shows a
dark disk of cold dust and gas sur-
rounding a black hole. Because light
cannot escape a black hole, the bright-
ness at the canter of the image is
thought to be gas heated by radiation
from matter on the verge of falling in.

An incriguing mini-spiral (right bot-
tom) was discoverad by Hubble inside
the galaxy NGC 7252. A mere one-
twentieth the size of the surrounding
galaxy, it spins in the opposite direc-
tion. Astronomers believe the spiral
was caused by the collision of two gal-
axies. The scattered bright spots are
groups of stars called globular clusters,

The Einstein cross (center) is an
optical lllusion that proves the physi-
cist’s theory that gravity bends light.
The gakaxy in the center, 400 million
light-years from earth, i a gravita-
tonal lens, distorting the light of a
quasar eight billion light-years behind
it 50 that four distinct images of the
same quasar appear around the fore-
ground gakaxy.

The Andromeda gakxy (top, inset)
is visible o the naked eye, but the
Hubble revealed what appears to be
a double nucleus (top) in the Milky
Way's twir. The two bright spots—
each containing milllons of stars —may
be the result of a galactic collision,
with the dimmer of the pair being the
actual center. Or Andromeda may

have only one large nucleus, fike most
galaxies, and a thick dust cloud may
simply appear to split it in two.

If the space shuttle crew is success-
ful in correcting the fiawed mirror

with improved optics, Hubble may
yet resolve the mystery it raised.

FROM TOF: (INSETH PALOMAR OBIERVATORY, CALIFRIANIA DHSTITUTE OF TECHNOLOSY; TOD K. LALEN,
MATIOMAL OFTICAL ASTRONOMY ORSERAVATORILE, AND MASA; NASA/ESA; BRAUDLEY WHITMORE, SPACE
TELESCORE SCIEMCE IMSTITUTE, AMID NARA. LEFT: WALTER JAFPE, LEIDEN ORSERVATORY, MOLLAMDE FORD,
JEHHS HOPEINS UNIVERSITY/ SFACE TELESCOPT BCIEMCL INETITUTE; AND MAEA,




CLEARING THE AIR in telescope dommes i vital: The smallest temperature differences can distort stal
images, In a |_|.-.|-.-'J:-'=|L:|- of Wiash MELON Walor tunnel, astronomers use dye and Lser Hiumination to (23t an
acrylic model for alr flow. After such tests, vents were installed in a dome at Carro Tololo Inter-American
Cbservatory in Thile (above right). Dry desert air lured scientists to Cerro Pargnal, Chile {opposite)

where the top of 3 mouncain hes been removed to build what will be the world's largest optical telescope

(Continged from piage 10} Lightweight confronting a 33-foot-tall curved glass wall

desten and advanced computers.” Yet each of the component mirrors is reflecting
[elescope operator Barbara Schaefer dem- ashightly aillerent pérspectiy

onstrates these innovatons, Like the captmn

of a ship, the telescope operator 1s responsible

for the safety of the Keck. If winds come up or

'S GET these mirrors aligned,”
announces Schaefer, She begins
pushing buttons on a box thal
resembles a big TV remote-contlrol

if the humidity rises, threatening (o condense

on the telescope's pristine oplics, she will close

e shutters of the dome, despite the direst  unit. The shutters of the dome shide open. The

nleadings from scientists mirror assembly beging Lo rotate skyward
Schaeler invites me into the ten-story-tall In the control room & TV monitorshows 1
dome. No space is wasterd. The dome seems  what the mirror 1s seeing. Schaeler locuses the

filled by the Keck's light, boxy framing, By te
comparison the graceful but massive steel imagesof that star—one [rom each mirror seg-

E=LOPeE Wl - ARt star, and a6 --"|IZIF..rI

mountings of the Palomar 200-inch telescope ment —appear on the monitor. She tvpes a

i ceyvboard and all the imape:
I'he major breakthroug u" !|.g Keck, hiow- ||:'|.'|.r| to dance around, slowly at first. Then
BVET. 15 1ts mirror. It is u.-"l'.ul v amosaic of 36 they rapidly merge mto one sharp star. It 1s
independent segments. Each mirror segment time to go to work, and schaefer soon points
15 A thin hexagon aboul six leel across, weighn the telescope at the remnants of an exploded
ing about half a ton. State-of-the-art eleciron- massive star, or supernova, now colliding
ics align t vof  with a distant cloud of gas and dust

an inch twice a second Meanwhile, Tom Soiler, an astronamer

LOAT 1INt a vau || 0 5.1:';'"|" MY S[HILE COMImAanc mnio a

» spgments to within a milliont

My frst gitmpse of this huge honeveomb  from the California Institute of Technology, 1s
dizorients me. To minimize dust pccumula- reviewing images made the night before witl
tion, the Keck designers have employed a anew In‘-l'-e.'n:nl-ﬂ':i era built by colleague Keith
novel splution: The big mirror 1s stored on its - Matthews. S0ler 15 elated

side, instead of facing skyward, Sudaenly Lam “Look at this," he says, producing an

34 Veefroomod € ET |'|..-,-. .'I-'.!.I!i|'jl [ LA



image of a graceful arc of fuzey blohs. Theyare
within an object labeled FSC 10214 +4724, an
unwieldy description of itz coordinates in the
nightsky. “This is the most luminous object in
the universe, It shinesz with the brillinnce of a
huandred trillion suns, but we've onlv seen it
before as a blurred point of light because it's
ten billion hght-years away. I've spent hours
observing this thing from Palomar. Yet a sin-
gle 20-second exposure last night beat what
we gol back there.”

Soifer points out how the blobs resemble a
group of galaxies verv close to one another. 1
think they're all colliding,” he says.

If so, the Keck 15 explaining what makes
FSC10214+4724 so upset and fiery,

“There must be a very intense starburst,”
savs Soifer's colleague James Graham.

“A starburst —the rapd formation of mas-
sivie hot stars— 15 typical of either a young gal-
axy forming its first generation of stars or older
galaxies in collision. The collisions concen-
trate lots of gas and dust—the stuff from which
new stars are made."”

Graham, an astronomer from the Univer-
sity of Californin at Berkeley, has himself just

finished processing a new image of the most
distant galaxy vet discovered, cataloged as
441,17, This new image reveals 4C41.17 in
its embryonic state. He points out features
never resolved before; “See these zplotches
surrounding the galaxve® Thev look like com-
pamon galaxies."

The Milky Way also has satellite galaxies,
called the Large and Small Magellanic
Clouds. We've never known how we acquired
those companions. However, the Keck data
suggest thal some galaxies formed in small
tight clusters

=0 in its first davs of observation the Keck
has vielded new data about the stages yvoung
galaxies, including our own, went through

HEMISPHERE AWAY in Chile anoth
er new telescope 15 being trained
on evolving galaxies, The New
Technology Telescope (NTT) s
the pride of the Furopean astronomical com-
munity. Inaugurated in 1990, it 1= the newest
tEE-E:‘-.:.'I'l[IE at the E.Ilrl’:-]'u,".."m southern Ohbserva-
tory in the foothills of the Andes
The NTT's mirror spans 3.5 meters (138

S et 1
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inches)— much smaller than
the Keck., What 1t lacks in
size, however, it partly
makes up for in intelli-
gence. It is the first telescope
built with
computer-assisted —optics,

To appréciate active op
tics, consider what o tele
scope mirror does: It collects
maore specifically
photons, the tiny, basic units
af radiiant energy. Fholons
arewhat we delect in astron-
omy, Billions of photons a
second pour oul of an auto-
mobile headlight, for in-
stance. Unimaginably more
A minus-
Tho
tons rachated [rom any star
fall on the
primary mirrorof a telescope
on earth. The bigger the mirror, the more pho-
tons it captures. The primary mirror reflects
these photons back up to & secondary marror,
which focuses them and feeds them into cime-
eras and other detectors. Active optics align
focus these photons far more efficiently

“We are starved for photons,” =ays astron-
omer George Miley of Leiden University i the
MNetherlands, who speciahires in the galaxies of
the early universe. (Of the 50 most remote gal-
axies known, he and his colleagues discoveres
more than 30, Tonight he and student Rob van
ik will be studving one of the faintest

“The photons we are tryving to collect start-
ed traveling when the universe was about 20
percent of its current age,” he says. © Because
they have to travel so very, very far, not many
of them are going to make it to our mirror. We
can't afford to waste any of them."

Photons get wasted when they don't go into
the telescope's instruments. That happens if
the mirrors perform less than perfectly. The
primary mirror, for instance, may flex shghtly
out of shape as the telescope points in different
directions. The secondary mirror may fall out
of precise alignment.

NTT computers, however, regularky moni-
tor the quality of the telescope's images, ad-
justing alipnment and correcting for flexure.

Active optics produce more than clearer pic-
tures. They channel more photons into other
instruments on the telescope, strengthening

“active —or

light, o1

stream from SUArs
cule percentage of the

will eventually

ETEHFINE
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sijgnals too weak to be detect-
ed before. Miley and van
ik, for example, are ana-
Ivzing the photons from their
faant galaxy with a spectrom-
eter, Just as a prism breaks
visible light into a spectrum
of colors, a spectrometer
spreads starlight into its dif-
ferent wavelengths, Certain
ones indicate the presence
of specific elements in the
aobjects radiating the light

Van Ojik has been watch-
ing & video monitor in the
NTT control room. A thin
white line begins to emerge
like a ghost out of the grainy
background. He shouots out:

"We've got the O-three.
We've definitely got it!™
T “(O-three,” or [OII], 1s

chemical shorthand for an
ionized form of oxveen created by ultraviolet
radiation, which indicates gaseous debris
around very hot new stars, The NTT has thus
found evidence that this voung galaxy — oo re-
mote to be studied like this before —is bursting
with the turmaoil of star birth. Our telescopes
are just now metting smart enough o sed 1t

LTHOUGH THE NTT'S OPTICS can
escope
performance, they can do noth-
ing sboul the nemesiz of all
astronomers, a phenomenon we call *bad see
ing."” Skies may be perfectly cledr, but if warm
and cold air, for example, are mixing above or
around a telescope, Images will be smeared.
The unstable atmosphere acts ke the shim-
mering air over 4 hot desert road
However, a different
optics —adaptive oplics—is letting us over-

correcl problems with te

tvper of “smart”
come even bad seéing. At another European
Southern Observatory telescope, | watcheng
neers testing a system called COME-ON+, an
acronym for the three French agencies that
developed it. Ituses a small mirror tointercept
light off the telescope's secondary mirror,
Another device measures how much smear the
atmasphere 1= creating. Fifty-two electrome-
chanical devices then subtly adjust the shape
of the mtercepting murror (O cCompensate,

The wind is howling outside, and astrono-
mer Jean-Luc Beuzit complains about the

Nalional Geographic, January 19004



BIGGER IS BETTER when it comes to arrays of light-gathering cells in charge-coupled devices for

telescopes. Sorme 640,000 cells, or pixels, are crammed into the Hubble Space Telescops unit worn like

a monocle by astronomer Garry Lupping, The lirger array has more than |6 million pels Ground-

based relescope Images are ennanced by adaptive optic

LCHT L'IL|.|I'£_-'_ distortion with a computer-

controlled mirror, The star Capella is sharpened (opposite, bottom) with a flip of the optics switch.

ctudies the imape of a
remote galaxy on a video disp

“ Not one of our better mights,” he frowns
telling me the seeing 15 two arc seconds-—an
astronomical term describing the sharpness o
size of an image. The smaller that number, the
AL Mauna Kea very good
seeing s 4 few tenths

dismal zeeing a=z he

ik
LY .

s |

better the secing
i an arc second
Bl e i1|'|.:,|.'_|' | S SN s LOO --il.'.!'|:_|
“Was this taken tonight?” T ask
peuzit nods, then adads with a sly smile Lhal
tells me | have been set up, “COME-ON + has
corrected it to six-tenths of an arc second,’
Six-tenths of an arc second on such a dizmal
night! What will it do on a good one? Within a
few venrs telescopes on the groumd will rou
tmely be capturing images with a sharpness
once thought possible only from space.
Diespite smart optics, astronomers still

1!..."-.= I!I':' NET 1 ."llu'r" I!' HITIEFSE

I new gant tels
thres
'.'-'Iil rise oOn .l"uT.'lI:II:'L 1'-.!:'}'5._ 'I'.rJ.:-; i1 "'L-"i._'-;_:-ll.;1. Ore
in Texas and the rest in Chile

The most ambitious project—io build the

crave bhie mirrors. U the

scopes Deing planned or constructed

world's largest optical telescope—i= another
European venture, called simply the Ven
Large Telescope (VLT), Already holes for ¢
[oundations of its four independent 8. 2-meter
telescopes have been dug out of 2 mountain,
Cerro Paranal, in Chile’s Atacama Diesert. In
alew yvears, when its telescopes start to see first
light, Furopean astronomers hope the VLT
will vault them ahead of their Amercan rivals
for the foreseeable future

Mo matter how biz we build them, earth-
bound telescopes are still limited by the
hiocking effects of our stmosphere: Certain

wavelengths of
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“PHILOSOPHY IS WRITTEN in this grand book — | maan the universs.” wrote Galilea, his
sciefitist's eye struck by the nighttime canopy whose study he revalutionized, Outside the

o ™
Ll

domes at the Carmegie Institution’s Las Campanas Observatory in Chile, astronomers are

groeeted by the Southern Cross constellnticn, at left, and, at right, the Eta Carinae nebuls




The sky of hidden colors

OUR EYES ARE BLIND to all but the rarrow range of wavelengths that make up the visible
light portion of the electromagnetic spectrum. With observation equipment sensitive to pho-
:ﬁmhﬂn;ﬂwhliﬂ:hmmd below those of visible light. the sky becomes ablaze with
galactic structures and luminous backgrounds. This gallery of images reveals the whole sky,
bisected by our own Milky Way galaxy.




| PAINTING BY RATHIRAL REDERAFHIC KETIST WILLIAM W, BOWD,

FROM TOF: CHREATIL JORES, WiklLide i, FORMAN, ANT CARQLYTS
ETERN, MARVARD-SMITWEONIAN CENTER FON ASTROPHYRICE; LAW-
REWCH BENCELEY LABORATORY, CONE BCTUMCE THAMYDSFIERENTIAL
MIENAWAYE RADIOMETER; NALLGODDARD, CODE SCIENCE TEAMS
DIFFURE (NFRARED BACKGROUND EXPERIMEINT; EVADFEAR SOUTH-
EAM ORIERVATORY; RICHARD ¢. MEMRY, WANYLAND SPACE SRANT
CONSCATIUM; JOACHIM TROMPER, MAX PLANCE INSTITUTE FON
EXNTRATEMEESTRIAL PHYSICS; CARL FICHTEL, MASAGODOARD,
COMPTON ORSEAYATORY DEEET TEAM



pAMmMA rEys, X
will not penctrate

it. However, the Hubhle Space Telescope,

electromagnetic
ravs, and most ultraviolet

EABTEY

high above the atmosphere, gets an unblocked
view of the universe. Despite its much smaller,
2 4-meter (95-inch) mirror and its impaired
vision, the Hubble has produced provocative
glimpses of the universe. Especially Intriguing
are its looks into the interiors of other galaxies

Recently the Hubble confirmed tantaliz
ing hints of turmoil in pur nearby neighbor,
the Andromeda galaxy. Once thought to D
n quiet. almost boring galaxy, Andromeds
appears in Hubble images to have a doubl
nucleus. The two cénters are only aboul Hve
Might one be the core of &
smaller galaxy that Andromeda has captured
with its gravity and 1s now Consuming:’

If =0, the capture must have been [airly
recent, a conclusion astrongmers find discom
‘The nucleus of a caplured galaxy
would be ripped opin a few hundred thousand
vears, " sayvs astronomer Tod Lauer of the
National Optical Astronomy Observatorigs in

light-vears apart

f||r|:r||;

™ El sLLL EITEMNILL N TiT. i i EE 1 EmiEm ERTayATTHF

Tucson. The odds are heavily againsi an
ohserver's just happening Lo see such an event,
which may occur only once 1n & ballion years.

What would do the ripping apart? Probably
one of the stranpest of the beasts in the cosmic
-a massive black hole. We now suspect
that voracious black holes are not rare phe-
nomena at all but lurk within the centetrs ol
many galaxies, including our own.

Black holes are incredible concentrations ol
[f n star like our sun, for instance,
could collapse to hecome a black hole, it would
measure less than four mi
would be o millicn billion times that of gold.
However, the black holes thought to reside 1n
the cemter of many galaxies would be much
higger. Aseach galaxy cametogether, perhaps
a billion voung stars, drawn together by gravr-
tv, collapsed into & black hole half the size ol
our salar system, Such objects would be much
less concentrated than a small black hole; thete
density would be more like that of Styrofoam
MNevertheless, their gravity would be & too

EUHG

Mmalter

% aornss: its density

strong for even light to escape

Vational Geographic, Jannuary 1904



As those galaxies evolved, their black holes
would sweep up -all the stars, gas, and dust
within reach, creating fireworks like those we
st in gquasars, Then they would gquiet down,
until & colhsion provided fresh food

Hiack holes feed the speculation
Andromeda’s double nuclews. I one of the

L'

nuclel 18 indeed the center of & captured gal-

axy, It too might have a black hole, entramning
It own domain of oroiting stars, gas, and st
[hat powerful unit might be more difficult for
Al ||l|-~.|u-- 1a's black hole to consume. Eventu
nlly, however, one nucleus would ingest t
other. But when? And how?

Another 15 that a thick dust cloud
OYeED a .'-"I"L'l"- mikes 1t look dou
ble. "We're more confused than anvthing

theon

smele center

SHLYE |aiier

I'his is the thrill of

revie sl

tlee
Lhur

OXOLH

AsironGmy 'lli_Il_-I._'-

REwW  1nstrumetits sirhits mor

imagined. And. in this case at least,
that either
haserl instruments or a repaired Hubble Space
Telescope will soon provide explanations

Explaining what lies within the eenter of ow
own palaxy may continue to prove more diff
cult, The center i= aonly
awnyv, but thick dust blocks all visihle light
\lso, because we are In the <ame visual plane
asthe center, we cannot get a good perspective
O our own interior

Msevertheless, the velocities of stars swirl-

Lthan wi

We KN Ligeer, hetter ;__;r.-ulull-

25,000 light-vears

1RE AT ine the center have been measured in

lAaken 0y

inirared with cila a group led
hy Joseph Haller of the A ri-
rona. Thespeedsof those starssugpest they are
being driven by sométhing in the heart of
Milky Way, with the
mas=s of about a milbion suns. However, many
astronomers believe further evidence isneeded
hefore this exciting conclusion can be venfied.

With the Hubble Space Telescope dissect-
ing the cores of far more distant galaxies, such

;u-r1_1||'1|‘.'.' i our own back ' ard sdirms 1ok

University ol

presumably a hlack hole,

IOUGH THE HUBBLE garners the
most attention, another orbiting
observatory has sent back per
naps the most profound data
alled COBE, or the Cosmic Back

rongly supported the
began expanding in a
Ll |-:r|.LI1:I.'|! ‘-_|‘:1' |li!..'_ i_: ing
culate that
space—the totality of

LT}

A satellite
BT i J'.':;[llnru'r. has
theory that the

niverse
ETELL EXTMOSION

L l:'l':l'l'.'--'.l'.'_.i'l:'-".."- Sphe
hig bang all

helare  thie

CVLAT

the Dmiversi

¥ew Eves on

concentrated
Ferhaps our

UNIvVerse —Whas an |"'-:|'.'I_".'||I_'|".
speck far smaller than-an atom
universe was bt
hiack holes, some of
exploded. No one knows —and we may never
know. 1f our current understanding of physics
18 correct, all hstory of that imitind, J:Lfinizr;i
mal slice of time 15 Irretrievably lost. And our
knowledge of the events that followed spon
m the insight of theonsts, on
and on experiments using high
energy particle pccelérators

One Jl:!.r" O f [oam o .Illl.lr.

which occasionally

alter depends
mathemalbics

While still a speck, cosmologists calculate
the universe would have had a temperature of
A million trillion trillion

deerees. Oredinars

fhose concitions

matter did not exist under

A SEA OF SUNS bound together by gravity
filis the view when zn infrared celescons aims
eoward the Milky Way's center (opposite)
More mysterious waters fie beyond: the Greaat
Antractor, discovered by the Carnegie Institu-
tion's Alan Diressler (above) and six ather
pstronomers. All galockes in our part of the
Unhverse —shawn in the chart be holds —are
I:-E!I'IE_ drawn coward this iImmenss mass, One s

the gataxey NGC 6861, shown behind him



Our familiar laws of physics did not spply
Asz that speck expanded
components of the universe we know began to

it conled, and the
emerge, By the time the universe was one sec-
ond old, protons, neutrons, and electrons—
the building blocks had com
being. So had photons, But the stew of matter

| ALDETES 1o

and enerey was so concentrated thal photons

Mol until the

iniverse was 300,000 vears old dad hight break

cotld not move -|.:Z-I.I!J'. '-’.'iltl'.l'. :.|.

yway from matter and begin to travel freely

irough our expanded speck of space

I'he moment of light's emancipation left o
faint hare of photons—an afterglow of the big
Fang. U
[ECIMEGRLEeS the universe

2.7 kelvins, on

cosimiic backeround radiation, it
| e naze1s extremely
minus 455°F. First

ts structure is Delng revesled

. 3
A THONY

detected in 1964
by extremely sensitive microwaye detectors,

l1ke those cartied into arbit
O BED

v COBRE in 1589

gquestion Lo resolve: YWhy

LTC Wi I.-:'I'.".'

SHEETS OF GALAXIES lie on the borders of
vast volds, 'as H on the surfaces of soap bub-
bles,” says astronomer Margaret Geller
[above), who along with John Huchra has
mapped 14,000 galaxies in wedpe-shaped
regions of space. Targeting | |2 galasies o
once, Carnegle Institution astronamer Ann
Zzbludofl inserts liber-optic cables into a Tekle-

scope n Los Campanas, Chile, The hotes lie

precisely where light from each gataxy will Rl

S Matter isn't distributed evenly in the un
verse today,” explains John Mather, COBE
chief MASA's (roddard
Flight Center. “It's clumped into stars and
galaxie: and planets, like earth

Gravity formed those structures,

sCientist at SFACE

butl Lhere
miust have been an imitial unevenness [or it to
act on. We should see that in the atterglow of

the big bang. Before COBE we couldn’
'‘Ohur earth-based detectors were getiing
mors .-.."I'E more scnsil :'.'I'..I St Y 1'r.[-| i'lr"'I ”I:'.|!
STIOcLEL,

11 P = - L
homoeeneous radiation all across the sk

wie just kept seeing the samé thing

If COBE saw from spare only smooth radis-
tion, then the entire big bang scenario would
he threatened, A mild pamc set in when Lhe
Nirst data came back

hen over monthy, as more

'he radiation still lookea

homogeneous

Aata were proce

SaE I LEC [ iChes cnerged in

which th temperature of the bhackeroundd

photons varied by a few hundred-thousandihs
ol much, |
those who were ready to re-
write the physics of the early
niverse

|||- i |_;-:_._"_'|"; ul enougeh to -".II:Z'.'L'.'I.'

The COBE results have

FRISETE S0OCTh THE _f'll'-'”'l .
about details of the big bang
soenatrio, but maost theorists
l|,.|.:.._-,_. the sateilite hes ill.J'.
tressed 1t at 1ts weakest ink.
lamy
tion of the mysterious " dark
A= the most burning
[ssue 1n astrophvsics

Here agnin, o new inter-
national orbiting X-ray ob-

-.|_'r".'i.|.|llr_'- I'!_Ir:ILll BRLEsA L, Or

[OW TERANLC

the ques-

T LTE]

Roentgen =atellite, for the
Lerman physicist who
covered X rave, has lound
widence for the exis
tence of dark matter. Exam
ming three galaxies known
as the NGC 2300 Group, ROSAT detected B

r ionized gas, glowing

= E = =

e

huge cloud of plasma,

n X ravs around the group

hat cloud,” explams astronomer David
Arzon
much too immense {or the group to gravita-
.f:- hold on to

25 times more mass than we Can see

. .
|

+ I [ Tniversitv -

Ll L] SV GLalL Y

Burstein of

unless the group has 15 to

L

Dark matter—or at least its effects—had

W revestedd

[t has also recently shown up close to home

Vational Geographec, Janumy 1904









UMBLINKING EYES




Astronomer Douglas Lin of the Univiersity ol
California at Santa Criiz has found firm evi-
dence of an immense hale of dark matter sur-
rounding the Milky Way.

He did this essentially by weighing the
Milky Way. Lin and colleagues compared pic-
tires taken in 1989 of the Large Magellanic
Cloud (EMC), a neighboring galaxy, with
images made in 1974, They then measured the
almost imperceptibie distances some 2350 stars
in the LMC had moved in those vears. That
gave them the velocity caused by the Milky
Wity's gravitational tug on those stars,

¥It's like standing in San Francisco and
measuring the speed of a persan on top of the
Waorld Trade Center in New York who takes a
single step sideways over the course of the
vear, " says Lin. * It seemed hopeless.”

Nevertheless, he persisted. When his team
had the velocities, they could calculate the
mass néeded to exert that pull — the equivalent
of about 600 hillion suns

*“That's five to ten times more mass than we
se in all its visible stars, " savs Lin.

The missing mass, Lin suggests, lies in a
halo of dark matter extending 300,000 light-
years or more from our galactic center.

The LMC thus sweeps through that halo. As
it orbits us, Lin believes, the LMC has pieces
gravitationally bitten off by the Milky Way.
*Eventually we will eat it all up,” savs Lin.

Scientists can only speculate on the nature of
the dark matter.

There may be “hot” dark matter—fast-
moving particles with negligible mass. To
account for all the calculated dark matter,
there would have to he about as many of these
elusive particles as there are photons, How-
ever, such restless, rapid particies would move
too fast to clump into any but the largest stroc-
tures visible in the universe today.

There may also be “cold™ dark matter, such
as weakly interacting massive particles, or
WIMPS. Because they have more mnss, they
move more slowly and are able to clump.
Except through gravity, they simply would
not interact with erther ight or ordinary mat-
ter in.any vet noticeable way, They presum-
ably would have clumped together before light
and matter decoupled, forming gravitational
wells into which ordinary matter would fall to
form galnxies after it wias freed from its band-
agre with light

The WIMPS would thus remain a back-
ground medium, a sea of particles through

38

which the galaxies, stars, and planeis sweep.

At least some of the unseen mass may be
nothing more than ordinary matter locked
up in substellar-size bodies, nicknamed
MACHUOS, or massive compactl halo objects.
Recently two teams of astronomers believe
they have found the first examples of what
might be many of thege objects in the halo of
our own galaxy. But MACHOS would have
formed relatively late in the history of the um-
verse —too late to supply the dark matter that
many theorists believe caused the first galaxies
to coalesce as guickly as they did.

HATEVER this dark matier may
be, 1ts very existence has deter-
minéd the ultimate fate of the
universe. The universe today is
continuing the expansion that began with the
big bang. However, its own gravity istrymg to
pull it back together. If it has enough mass, it
will one day collapse back on itself in what has
been called the *big crunch.” If it has too little
mass, the universe will eventually fly apart

Most astronomers prefer to think that the
universe has exactlv enough mass to let it just
barely expand forever. However, for that to
happen, the universe needs as much as a hun-
dred times more mass than we can seé, Thus
the dark matter may provide jisst what the uni-
verse needs to keep its balance.

o much still lies out there unseen, Only
recently have we begun to glimpse the lumpy
nature of the large-scale structure of the uni-
verse, In 1089 astronomers Margaret Geller
and John Huchraof the Harvard-Smithsonian
Center for Astrophysics confirmed, after
plotiing thousands of galaxies into & three-
dimensional map, that mest galaxies are clus-
tered in sheets. In between those sheets lie
voids—wvast bubbles of apparent nothingness.

We have, moreover, realized that the Milky
Way, our entire Local Group, and thousands
of other galaxies in our vicinity arc being
pulled ‘at about 360 miles a second toward a
huge concentration of galactic matter called
the Great Attractor, whose tug indicates it has
the mass of about 20,000 trillion suns,

Muore recently we've discovered that even
the Great Attractor is in motion, perhaps
drawn toward something with as much as ten
times more mass. We are thus like rafts on &
cosmic river, streaming toward the unknown,

However, of all the mysteries, none fasci-
nates me more than the question: Are we alone

Natronal Geographic, Jonuary 1994



THE LONG WAIT for signs of extraterrestrial life goes on at the controls of Pugrto Rico's Arecibo
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radio telescope. At J oo scrantists Jill
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umverser We must first determme o

there are other planets similar in mass to earth

il thus candidates for supporting life, A good
place to ook (or them 15 around nearby stars
strnilar to our own sui

A Caltech’s Owens Valley Radio Observa
tory astronomer Annéiln sargent 15 receiving
daia from an embryonic star in the constel-
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We still have not actually detected an earth-
like planet around anotherstar, Such an obiect
15 for too small to see with our biggest tele-
scopes. However, NASA is considering a proj-
ect called TOPS, or Toward Other Planetar
[ts first goal would be linking new
through mmterferometry, to
make the equivalent of & mirror big enogeh to
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LENDING AN EAR o the immabilie
I05-meter-wide Arecibo radio telescope, &
revalving directional device aims for 2 specific
star. VWill chis dish receive the first signals from
a distant soclecy! Jill Tarter, who keeps cham-
pagnz on ice awaiting the big moment, notes

W we don't look, the chances are xero,

surely know life was present. It would say
nothing, however, about how advanced that
life would be
Already, for the past 33 years, scientists
mtellipent life
universe. NASA™
for Extratérrestrinl Intelligence —SETT—was
recently expanded under the new name High
Resolution Microwave Survey (HRMS)
‘We've been looking for evidence of anoth-
er civilization’s technology, project sci
entist Jill Tarter of NASA's Ames Research
Center. “"Mayvhe others out there have set up
radin beacons to say: ‘Hello, we're here.” Ur
mayhe a multiplanet system broad-
casting their versions of the Super Howl
each other, It's possible we could eavesdrop
[0 detect such signals, radio
rld have been conducting two
types of searches, ang aimed at nearin
The National
Foundation radio telescope at Arecibo, Puerto
Riro, has d OO hours of HRMS
abserving scheduled over the next decade
The other search is a broader all-sky survey
- HBRMS receivers have recorded
many suspicious signals, But when astrono-
relocate the signals, they found
computerized. An
signal will automatically trigger
attention. Tarter says the public
will be informed as soon as & signaid 5 v
Pn vthing would change,”™ she says. “1
think finding anot
a positive influence. The
us -and them would be s0 much greater than
those that we on earth squabble over with such
g s
and mive us A
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Planets probakly are incidental to the great-
er business of making stars. Stars need those
swirling disks to feed material inward to their
prowing cores. A disk also slows a star's spin,
keeping it from catastrophically breaking up
Planets form as dust particles in the streaming
disks stick to each other and grow like snow
balls. Within ten million vears, however, the
disks disappear. Left behind, all across the
HNVErae, svatoms,
1slands of untold diversity

“We used to think stars formed alone or in

wolld be young solar

New Eves on the Universe

huge clusters,” adds Karen, “Now il seems
most form in =mall families of a few dozen. As
in human families, the young stars leave their

nurserics and drift tens of light-vears awawv.

Outside under the cold dark Mauna Kea
skiesagain, | look up, curious about the rest of
our familv. How many of us are out there? We
must all be about the same age. Have they
built eves like ours to look out an the universe?
Across the light-years, are distant beings
standing on another mountaintopr? And are
they too lookmg out with so much wonder? 1



The Great

Swept along by rushing currents,
canoeists ferrying sandbags to aid Cedar Rapids residents
are themselves rescued as flash floods overtake the lowa city.
Last summer Midwesterners fought in vain as the Mississippi
River and its tributaries crumbled one levee after another,

tal_tingﬂl]u es, livelihoods, and lives.
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nevieve,

Missouri, braces for the worst. The town’s historic

Ringed lly sandhags and pumping
fast, the Brake family of Ste. Ge
district was spared major damage —an island of

good news in a sea of woe.
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NATYPICAL JULY DAY at Jeff Lorton's farm in East Hardin, 11H- Running on sweat and
nois, the chores get divided up something like this: Jefl |  spirit, lowan Pam
grinds corn for his 3,000 hogs while his wife, Sandy, gives Christian hefts sand-
the baby pigs their shots. The Lortons’ teenage boys—J. 1., bags 1o patch a levee
Mate, and Lagf — feed and water the livestock while 15-vear- that s

old Danielle makes the midday meal: pork steaks, mashed

polatoes with gravy, white cake, and ice cream. _d“mm husinesses

But last summer was far from typical. Record rains drenched the upper in West Des Moines.

Mississippt River basin, causing widespread destruction. By late June Maore than 1.5 million

the Mississippl had jumped its banks In Minnesota, where the National bags were used in the

(suard helped batile the worst flooding in 30 yvears. The disaster moved Des Moines area. “It

downstream as the summer wore on, By early July parts of nine states, smiclled 30 bad | was

including lown, Missouri, and Illinois, were underwater, By mid-July, choking,” says Chris-
when | arrived in East Hardin, the [llinoi: River was rising to a record

level, threatening to bring the Great Flood of '93 Lo the Lortons’ farm tian of the noxious

>0 Jeff, Sandy, and the kids prepared for the worsi. They had fioodborne mud.
aAlready moved their feed, farm tools, and all the formishings from the {irst “But helping out felt
floor of their house to a relative's place across the niver, and the hogs had great.” So did a nap.
been siufely fenced in A temporary pen on higher ground nearby, A few |

days later the Lortons and 1 clhimbed into e

three pickup trucks and dashed back to their — S o ;

barm Lo grab a few more |11'I|1m_,:in§:5 - AN i

"1 rode over Lo look at the levee this morm-

ing, and the water's coming up too fast,” Jeff
said, referring o the Nutwood Levee—a 12-
mile-long earthen barrier, which was the
only thing standing between Jefi's 23%-acre
tarm and the tlood

“The levee s nol gonna break, is1ts" Lhan-
ielle asked as we loaded up the trucks

“INah, " sd Jelf conbidently as he hustled
upstairs. “And il it does, thev'll put on the §
sirens and we'll get out. We'll have lots of
time to get out.”

We pulled armloads of clothes out of the
closets and dumped them in the trucks., We
nauled out mattresses and box springs and
bedroom bureaons. We tossed blankets and
hockey sticks nnd assorted odds and ends on
shelves, on the pool table, on any flat surface
i few feet above the second floor

Just before we left, Jeff looked around the
first floor for anvthing else of value. He saw
the kitchen telephone and angrily ripped i
off the wall. Then we piled into the trucks
and crunched dovwn the gravel drive for the
last time: | looked back at the hoose and saw
g wooden sign, “Lorton Family Farm,”" it
saic. “Welcome to Paradise ™

Floods are a fact of life in the Midwest. Thev usually arrive in the spring,
when rain and snowmelt Gl the streams and rivers that drain the upper
Mississippi Biver basin.

But last summier, when the soil was still saturated from the spring rains,
something peculiar happened: The jet stream swung south, and cool. dry
air dropped down from Canada, colliding with warm, moist air pomped

EITH BT WL GAFTHE,; BIETTSY A8
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Long-shot
disaster

The millions of people who live along the upper
Mississippi and its tributaries have long known

NORTH DAKOTA

Bismarck

_'-.i'-i.l'l-'ll'l'tl:l T
S 2

"

SAMERITAT

Reservalrs along the upper
Missodrl captured much of
the runott in Montans and
trie Dakotas — saving com
munitles dowrnriver from
gven worsse flooding

that the generous river — source of transportation, DE ADFI;UDTTHA
recreation, and fertile bottomland —had a mean s e
streak. But few had imagined it could rage as I“ii‘.-: \e '; N
it did last summer. Like a marauding army, 1 G- ! “'\
the water invaded by day and by nightto  wmgs " = pay ’ -
J Arevnre l . Ca " vl
overwhelm all in its path, lay waste, i ;:" ‘n,
and retreat, leaving in its wake death, {L' 4 m 1"%"1 . o \
destruction, and a colossal mess. ‘i’;: it t‘,_m \ "ll
Some 50 people were killed, and A~ A e P
damages were estimated at more .' 1% ”m“#xjfr | I||
than ten billion dollars. Rain and \ Fopaeniimader LR S senntE
Hloodwaters spread over 23 million r'“"":;::_r iy _ et S breciure == | /
acres north of Cairo, lllinois, Down- N Lo o 72 BV /
stream the Mississippi’s channel was | 4
wide and deep enough to keep the flow 8. g
within its banks. Soggy Midwesterners took s AmeiTcs NEBRASKA
small comfort from official pronouncements that —
the disaster was "in excess of a lm'fﬂ'“ flood™ — Fagord-shattering rainfall was ¥
placing at less than one in a hundred the chance of caused in part by a Bermuda high '
- a With that exganded inio the southaasi-
a similar flood happening in any given year. em U5, and stalled, Bocking the
the ground still saturated and many levees unre- Pacific storma that normally cross
the nations midsection. Mearmwhilhle

:ﬂh‘ﬂﬂ I'Ilﬂl'lfh‘ﬂ- :::ddtﬂn.t[]r:pfgm uﬂ:::;}:“é;::tm the jet stream had plunged far- &

eavy flooding ar ther south than usual, Cool, dry "
Flood of '93 would cause havoc in "G4, gireollided with warm, moést Gull air Carcardla
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Fiftean percent of the country's Dubithe
freight moves Dy river bargle, with 3 -
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Mississippi levees:
gambling with nature _

e -
- - "

When floods
have free reign

On & fMicodplaln unaltered
by levess and asphait,
flooowaters cen soroad
slowly, depositing rich siit,
causing less arosion, and
potentially crasting al lowes
l=yels. Undevolopod lanad
absorbs some water and
halds the excass uhtll i Gan .-ﬂ{ -
draln off. .

waters

Sguearad by levoo

winlis designed to protect
rivarside citizgs, floodwaters
swill upstraam, whor Lhay
may overtop earthen levees
built to shigld crops. Chan-
Aeted Lghtly, waber runs
laster and deaper, siressing
levees downstream

Levees raised along the Mississippi are usually
a good bet. But the flood of "93 beat the odds.

Fully B0 percent of private earthen levees in the
basin failed. Most federal levees held, saving - S —
lives and land —but sending water toward less it e
protected fields and towns. An old debate flares

again: whether to rebuild the levees or let a

more natural floodplain face the next big flood. Nationa! Geographic, January 1004



northinto the central plains from the Gulf of Mexico. The resulting thunder-
storms would normally have swept off to the east but were blocked by a
lmgh-pressure system called 8 Bermuda high, which had stalled owver
the East Coast. The storms stayed pul, and the rains kept coming .
gnd COmMIng.

Places like Cedar Rapids, Iowa, got doused with nearly three feet of rain
from April through July —a vear's worth in four months. Concordia,
Kiansas, had more than twice its normal rainfall in the same period.
The summer of '93 was the wettest on record for Minnesota,

lllinnis, lown, and the Dakotas and was much wetter than

normal for the entire region.
With the rivers ronning
high, the U. 5. Army Corps
of Engineers could no longer
operite its |ocks and dams on
the Mississippi, so it began
closing them in late June, stop-
ping all barge traffic north of Cairo,
lllinois. Normally placid rivers became so
treacherous that the Coast Guard prohibited
virtually all boat traffic on 500 miles of the
Miz=issippi between 5t Paul, Minnesota,
and St Louls, Missour. In Des Moines,
Iowa, the Raccoon River overran Its banks
and knocked out the caitv = supply of drinking
water for more than two weeks (see following
article), Circumstances like these prompted
Presudent Ball Clinton to declare a major
disaster in large parts of Illinois, Kansas,
Minnesota, Missouri, the Dakotas, Nebras-
ka, Wisconsin, and in all of lowa
Mid-disaster, 1 stopped by the
Army Corps of Engineers’ Emer-
gency Clperations Center in 5i.
Louis. Telephones jangled con-
tinually, a television was tuned
to the local news, and the walls
were covered with oversize
maps showing river levels and
major levees. It was as if a full-
scale military campaign was being waged up and down the river
“We're trying to advise people as this thing unfolds, " said Emmett
Hahn, chiel of the operations center, pointing to hiz assistants working the
telephones, "One of Lthem is responsible for allocating sandbags. One is in
charge of water pumps. One coordinates our helicopters for réconnaissance
flights. And one does situation reports.”

Hahn told me he'd nlready worked 38 consecutive davs, and he looked it
His tace wos gpray and gaunt, and his eves were bleary from lack of sleep
The freak weather, the size of the flood zone, the fact that the Mississippi
and Missoun Kivers were going to meet and crest at the same time, creating
even higher water — it was encugh to keep anvone awake.

"“This is like watching a disaster movie like The Towering Inferno,"” said
Hahn. *You leave the movie thinking, ‘That was exciting, but it would
never happen in real Hie because you couldn’t have all thase events at one
time." But that's what's heppened.”

The Great Flood of "03

TANEAITE DAY SN

Rapids rage at an
overtopped linois
levee as floodwaters
race south to engulf
the town of Valmeyer
and 65,000 acres
around it. “The corn's
brown and good for
nothing. We need a
bumper crop next
year,” says farmer
Allan Englerth.
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A\ disaster movie maybe that was the inspiration orthe messaae | had
seen scrawled on a blackboard at & NMational Guard Armory: 5 he Missis-

'|5'|'i it eqaicl, “Uomine soon Lo a town near you,

DRE THAN A WEEK before Jeff Lorton and his family had cleared

ut their bedroom closets, the fear of Hood had gripped thei

community. The Ilinois River, which separates the town of

Hardin from the farms of East Hardin, normally flows 20

miles south before emptyving into the Mississippi River. With

all the rain, the Misdissippl was already far too full, soit backed up along the
[llinois Biver, which swelled Hke a blocked blood vessel

¥ . r 1 go- ' :
l"r'..' i :.|I|;'_|-| '|||' '|||.||! i Dweor Tronts, Uin the east sicke Of Lhe rivetr




they filled sandbaps and stacked them, mile atter mile, on top of the
Nutwood Levee to butld it mgher. Usunlly the levee stands 21 feet above the
river, but by mid-Ju
pitched in to help, as did local housewives, lurmers, children, retired folks,

v walér was lickine the top. MNatonal Gruardsmen

butinessmen, and inmates from a nearby correctional center. Trucks and
all-terrain vehicles would have been a big help hauling sandbags to critical
spots on the levee, but they stond idly by: The earth was o zaturated that
engineers feared the vehicles' weight would cause the levee to collapse. It
gl :-Ill'-.'.'. SLFENUOLES Enfa] e

“1 did more physical work vesterday than I've done since I did a 2&-mile
road march in the Marine Corps, ™ said Capt. Pat Smallwood of the 1lhnots
National Guard, He lopked over his company, sweating in the sur
people are really kicking butt. Nowhimng, no complaifing.”

Un the other ssde of the river, whére tHere was no leviee, .'-""'l=|'- Ligthlecl

"These

1]

block bw block, building by building, trving to keep the river at bay. 'Lhe
Hardin Dirive-In, a loca

ed by water and by sandbags that almost reached the roof. 1 could see some-

risstavrant. looked Lke a bunker. It was surround-

pne 'é:'l|r:'_'.'|r'.|._'_ .Lr-'11|r1:| .r|'-'.|1|' MONNOring ”'II.' wialer r“J'I.r'IIZI'- |hi".|'. .r'il.."“l'IE'rl -.J-Jl.'
river back out fster than il --|‘1*|-1.".’| 1y

“We've already lost the nursing home, the medical center, and the grain
elevator,” Mavor Bill Horman told me. " Now we're jast tryving to keep the
secondary roads open so people can get out of the county

To that end, orange trucks from the Hlinois Department of Transporta-
tion barreled mto town, dumpmg tons of crushed stone on low-1ving roads to
eleviate them and keep them dry. Park atreet, one of the main routes out of
town, wis more than sax feet high

LConcerned that the rising river mighl contamanate the town's well, the

Calhoun County Health Department instructed people to boll their tap
water before using it. Tetanus shots were recommended too; the river had
run into séwers, which backed up through toilets and bathtubs, down the
halle, and out into the strects
‘We're telling parents to keep their kids out of the water, butit's so invit
ien it's so hot, " said nurse Judyv £Lahrli, who was giving free tetanus
ahiots in t
[n=ide, local women served home-cooked meals, brought from all over
Calhoun County, to 1,500 people a dos

INg W

18 hallway outside the school cafeterig,

Genn Sievers brought her

barbecued pork; Evie Molte made scalloped potatoes; the pickled beets nnd

Bah Ernst calls home
(opposite] from
McBride, Missouri,

as water rolls toward
town from a busted
levee ten miles away.
McBride was still dry
(lower left] ten hours
after the break, but by
5 p.m. the water had
arrived. “It's a total
loss,” says Bud Hol-
land of his home
(below, at far right),
which eventually filled
with 12 feet of water.
“1 figured on spending
the rest of my life
there, but it didn’t

take the river lang to
change my mind."

1



Sheets of river water
churn brown as they
rumble off the shoul-
der of a highway north
of Hermann, Missouri,
after exploding
through a breached
levee a quarter mile
away. “’It sounded like
a freight train for a
couple of days,” says
Carl Humm, whose
house sits safely on

a hill overlooking

the highway. When the
rampaging water
receded, it left a road
stripped of black-
top, with potholes

45 feet deep.

il

the brownies were courtesy
of Vera Tepen; and DMary
Schneider brought fresh toma-
toes from her garden

The daylight had disap-
peared, but the heat lingered
when I joined 20 people sand-
bagring at the corner of Park
and Franklin Streets. Porch
lights from houses glittered on
the water and broke the dark- Ry o i e T
ness. We worked in pairs—one et Rl il
person held an empty bag, the Sl - :
other shoveled in sand. We
heaved the bag: onto a forklft,
which trundled down the street
with a full load, shored up a
bunker, and came back for
more. For a while 1 worked
with Al Parker, from the house
on the corner. Then with Kris-
une Blahut, who saw the flood
ing on television and drove
seven hours from Indianapolis
with a friend to help.

The National Guard coordi-
naterd the delivery of truckloads
of sand. A neighbor brought us
sandwiches and cold drinks.
And from a radio in the pickup
truck parked on the sidewalk
came song after song, two of
which 1 still remember; “ Fool
on the Hill," by the Beatles,
and the Animals’ “"We Gotta
Get Out of This Place.”

We shoveled and sweated.
Midnight came and went, Thunder and lightning rolied in from the west.
Then more rain. The river crept up the street. It didn’t look particularly
powerful or menacing, more like the edge of a big puddle —shallow, calm;,
seemingly harmiess

HE NEXT DAY — July 18— water overtopped the Nutwood Léves
on the other side of the river. On a hillside overlooking the levee
district, local residents gathered to watch the flood. They were
subdued, though not visibly depressed. Stretched out on the grass
with cold beer and sandwiches, they chatted and commiserated as
the disaster unfolded before them.

In the distance the Ilinois River spilled over the levee's low spots, then
sliced through the sodden earth lilee hol tea through a mound of sugar. The
gash widened and brown water spread over the fields of corn and soybeans,
around houses and barns. It inched north toward East Hardm, flushing out
a deer, which raced away from the flood's leading edge.

“Cropinsurnnce?” said one farmer when [ asked about his coverage. “1f
vou've farmed 70 years and never had this problem, you don't figure vou

National Creogvaphic, Jamuory 00
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meed it. The levee isthe cropinsurance.” The farmers beside him stared out
at the water, poker-faced:

That evening the river's long, dark fingers slid over the road leading to
the foe Page Bridge, Slowly, deliberately, the niver closed its hand around
lawn ormaments, abandoned cars, mobile homes, and a few businesses.

Back in Hardin the next morning, four peaple on Cemetery Hill were gaz
ingover more than 11,000 acres of looded armland they call the Bottoms,

"Whose house is thet 7" said one, poanting to a distant rooftop poking out
of the water,

“I"'mglad it ain't mine,;" said another

“I'heard Jirn and Peg'scaved in.”

“1 heard Papa's Pizza fell off its foundation.™

Down at the canteen, Jeff and Sandy were anxiously trving to find out
what hird happened to their farm. Ed Hazelwonder, a neighbor, had just
returned from inspecting the flooded area, and Jeff pulled him aside,

“How high on my second storyv?"” asked Jeff

“1t's almost up to the window,” Ed answered.

Jeff looked at Sandy. “It's over that stufi (Combinued on page 68
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More than waist-high by the end of July, water
soaks farmhouses and drowns corn and soybeans
after Mississippi and Missouri floodwaters con-

verged in St. Charles County, Missouri.
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Continued from page 61 wie left in the bedrooms, he said erimiy

Her lip trembled. “Nathan's stuff is lost?"™

Jeffdidn't answer but dashed off in search of a boat while I waited behind
with Sandy.

“1 dreamt about the flood,™ she said. *1 woke op hoping 1t was just &
dream. I literally pinched myself. 1 didn't want it to be true.”

That afternoon we went back to the Lortons’ farm, docking our boat out-
sicle the second-floor window, Jetf punched out the screen, climbed mside
and waded through thigh-deep water, high-stepping over the carpets,
which had floated free of the floor.

“1 can still shoot a game of pool,™ Jeff velled when he saw that the top of
the billiard table was still above water. Out in the boat, | listened to him
sloshing around and tried hard to think of something comforting to say to
~andy, who sat tegarfully behind me. HBut whill do vou tell someons who hais

14 feet af water in her house

Jeff returned with a cardboard box filled with family photo albums
vearbooks, and foothall trophies his boys had won. Then we puttered
back townrd town, across the bottomlands, brushing the tops of ruined

carnstalks, past concrete seplic tanks floating free on a lakelike expanse,
past empty sandbags that the flood fighters never had a chance to fill

=

i

[.ater in the summer I would return to Hardin, but for the moment 1 fal
lowed the flood south toward st Louis. The thrée rivers that converge nedr
here—the Hlinois, Missouri, and Mississippt—seemed (0 function as one
live, pulsating organism with a will ol its own, rising here, falling there,
hreaking this levee and sparing that one. Water might push and probe and
knock over 8 community's defenses, then suddenly reverse direction and
Aow upstream through vet another levee break. Although vou couldn’t pre-
dict exactly when an area might flood ond precisely who would get hat,
certain patterns were immediately apparent.
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“*The majority of the people affected by this flood are poor,” a disaster-
relief expert told me. “ They live where land and housing are cheap —in low-
iving areas, That's the nature of the beast.™

The suffering was immense —an estimated 50 people dead, 72,000 homes
and 36,000 square miles affected, and more than ten billion dollars’ worth of
damage to crops and property. Yet the flood didn "t cause violent, wiholesale
destruction or bring the Midwest to a sudden stop.

“After Hurricane Andrew a wide area was absolutely devastated,™ said
Roger Schrage, reliel operations manager for World Vision, which provides
humanitarian assistance around the globe “With a flood yvou may have a
totally functioning society a hundred vards away, with supermarkets, med-
ical services, and communications,”

I knew what he meant. When I arrived in south 5t. Louiz late in July,
there were roadblocks and National Guardsmen along the River Des Peres
Drainage Channel, which had flooded and forced the svacuation of thou-
sands of homes.

A few blocls away a convenience store was opén. 50 wasa pawnshop and
i gas station. And just 15 minutes from where people were building a levee
of crushed stone along Germania Streel, | saw tourists in downtown 5t,
Louisat the Gateway Arch, gawking at the river, and baseball fans strolling
into Busch Stadium to root for the Cardinals against the Mets. Life wenton.

Yet no matter where people lived, whether their basements were wet or
dry, theyall seemed to have wateron the brain, Where was it raining? When
would the river crest? Any levee breaks recentlyve Every day the Si. Lowuis
Post-Dhspaich featured a full-page spread on the flood, which included
irea-by-area summaries, phone nombers to get or give help, and a map with
bar graphs listing the water levels along the rivers. When television weath-
ermen pointed to & heavy thunderstorm in North Dakota or lowa, evervone
downstream knew that another surge of water would pulse through the sys-
temn and eventually get to them. In the interim, peopie had time to prepare —
and time to worry,

“Hurricanes are devastating, but at least they're over with quickly,”
sail Ronald Van, a community-relations official with the Federal Emer-
gency Management Agency (FEMA), “This is cruel. It just sits around.”

TE. GENEVIEVE, MIS501HI, is located right beside the Mississipp
River, 55 miles south of 5t. Louis. Becanse it was situated 1n the
lower end of the flood zone, the city had extra time to heighten
and extend the levee that protects the downtown district.

Flying over the town with National Guardsmen, I saw the
levee —awall of crushed stone topped with sandbags that snaked through the
streets, followingthe contourof the land, When 'walked through the historic
districtlater that day, most evervthing wasc¢losed —the 1Bth-century homes,
the antique shops, the bed-and-breakiasts. With the leves looming 15 feel
above Front Street, Ste. Genevieve felt like & walled ghost town.

The peaple hadn't fled, though. I found many of them at the parking lot
behind the Catholic church, Dlling sandbags, while others were gathered
al City Hall for the daily noontime meeting, Mick Schwent, the city's
emergency-prepareiness director, updated everyone on the keynumbers —
the height of the river and the height of the levee, The National Guard com-
mander announced new deployments of troops. Other people reported on
food deliveries, electricity and telephone service, tetanus shots, and the sup-
ply of sandbags and plastic sheeting. And what's this complaint about news
photographers getting in the way?

“We told them to sandbag before taking pictures,” someone shouted.

The Great Flood of '03

“You think that when
you lay someone to

rest, they'll be there
for eternity,” says Ray
County Coroner Dean
Snow. Yet when the
Missouri River inun-

dated a cemetery

in Hardin, Missouri,
coffins floated away.
National Guardsmen
recover a decades-old
steel vault, among
700 vaults and cas-
kets washed out of the
180-year-ald ceme-
tery. “We may never
find them all,” Snow
says. "“For the fam-
ilies, it's like grieving
all over again."
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With rising water
sloshing around the
wheels, a worried
Eleanor Bowman
peers over the side of
a pickup truck in Har-
din, Missouri. “It's go-
ing to be a long time,"”
she says, “before
people around here
don't panic every time
it starts to rain.” The
emotional strain visits
at all times of day and
night. Many flood vic-
tims report recurring
dreams of filling sand-
bag after sandbag,
only to see the bags
washed away by the
relentless water.

“No need tolet up now, " Mick said. * That s what it's going to batl down
to—walking these levees and watching these levees. We've won some bat-
tles, but we haven't won the war.”

The rain came again that night, prompting the local radio station to go
live with a bulletin: ¥ We have an urgent request. It's raining, and that can
create a problem with the levee if we don't keep up. We need sandbaggers
and people with pickup trucks to haul bags.”

The people turned out. Some helped build the leves higher; others walked
glong the top of it with flashlights, looking for seft spots, bubbles,
or leaks.

“Dion't worry about 4 slow trickle of clear water,” sa1d Bob Holst, a Ste.
Genevieve cop, before I set out with three volunteers on a midnight levee
welle, “ Butif the water's cloudy, that means material’s getting washed oul
of the leves underneath vou, Get off the levee and call us.”

We grabbed four Nashlights, one walkie-talkie, and one [ife jacket (1 was
the nervousongl, then drove to the north end of town. We scrambled up the
stony side of the levee and walked along the top in silence, We tried to
inspect every square foot for half a mile or 5o, sweeping our flashlights back
and forth in the darkness.

“Here's aleak,” I said to Clem Jogzerst, who came over for a look,

“It's OK. The water's clean.”

As the water pumps droned on, we walked through the empty town, the
roofs of houses on one side of us, the Mississippi on the other. Utlity
poles marched off into the distance, toothpicks on the flood. Every hour we
reported back to City Hall by radio: “This iz levee walker number two—
condition green,” Steve Marshall would say, signaling that we'd found
no problems.

For a force of nature so threatening to so many, the river seemed oddly
quigt beside me. It was flat, motionless, vet 1 knew it was leaning hard
against the levee, pushing at the stopes with all the weight of the summer
storms. When I thought about that, the levee felt fragile —so | tried to think
about something else. I was relieved when our shift ended at 3 a.m.

Ste. Genevieve emerged from the flood of 93 in relatively good shape. In
part, the town was lucky: The nation’s largest lime operation and seventh
largest quarry are located just outside town, and they provided tons of
crushed stone for the levee. The city was well organized too, mobilizing and
deploying people and provisions with great efficiency.

“We're running a paramilitary operation,” said David Angerer, the
city administrator who served as the town's supply officer during the emer-
gency. U1 can't wait to get back to mundane stuff like dealing with stray
dogs, streetlights, and property-line disputes.”

HE WALL THEY BUILT in Ste. Genevieve was a hastily constructed
addition to more than 2,000 miles of levees on the upper Missis-
sippi and its tributaries. Even before the flood began subsiding,
critics of this system were pointing out its shortcomings: Out of
1,576 public and privite levees in the river basin, 70 percent failed
inst summer. These structures, say the critics, steaitjncket rivers that God
mtended to meander and, as a result, actually exacerbate flooding.

“Water that was formerly allowed to spread over many thousand squmre
miles of low lands,™ ohserved civil enginesr Charles Ellet, Jr., "is becom-
ing more and more confined to the immediate channel of the river, and 15,
therefore, compelled to rise higher and flow faster.”

Ellet wrote those words in 1853, but flood experts echoed them through-
out the summer of 1993, Ata public forum in St Louis, I heard one of them,
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a hydrologist named Jay Lehr, sugpest that we think twice about rebullding
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bers. vou chanee the amount of water that poes into the river, and therefore
1 1 i 5 N
vou' re facing an almaost insurmountable enpineering task,

[ocontain theever increasmg volume of nmott into the nover, we've built
the levees higher and higher. The earliest ones on the Mississippi, fo
instance, bailtin 1717 to protect New Orleans, now loom 20 feet above the
aver. And although the Army Corps of Eng
neers savs levees don't make the Mississippi
Hlow faster. some watermen areue otherwise

‘We were running 600-horsepower boats
whon we started our busimess im '72." Kon
nig Inman told me. Inman, who ships i
tone from ate. Genevieve downriver to New
(Irleans and Mobile, said that as the Missis

i

Sipm nas Deen constricted, 1= curreénts by
grown more powerful. " Now we're running
|, 200-horsepower and jost holding our own
Ves, we're running bigger barges, but the
currents are bigger too.’

he other side of the story was crispiy
Explained o me by K. L. Einghausen. | met
mm on the East Hardin sicle of the Joe Page
Hrdee, where he was staring at s Hoodled

s
| |
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"“The problem is the weather. We usually get
just a few inchesof rain in JTaly, This year was
different,”

In other words, the levees did what the
were designed to do, but they were never

meant to control a flood ke the one last sum-
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Liviees and dams have long been the pillars of federnl flocd-control policy
in the United States, and in the main they've done their job well, perhaps
too well. People moved onto the land reclaimed by levees because the soil
wits fertile and the property was cheap. Butin the process the reconstituted
river lost its bordering floodplain —the wetlands that would have held
water when the river overflowed

As the floodimg contimued through summer, a na ipnal debate on flood
control and wetlands policy captured the headlines.

The 8&. Lowis Posi-Dispatch called on Congress to spend more money on
the Wetlands Reserve Program, which pays farmers to restore and protect
wetlands on their property. The program’s onginal goal was to restore one
million acres by 1965, but only 50,00{) acres are enrollied in the program Lo
date. A thousand farmers are waiting to sign up another 200,000 acres,

A columnist writing in the Wall Sirvegl Jowrnal ssked why taxpavers
should provide billions of dollars in flood ad when only 13 percent of the
homeowners who live in flood-prone areas bother to buy federally subsi-
dized flood insurance.

“Those who don't buy aren't stupid,” he wrote, “ They know that the
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governméent will step in with
chaaster reltef.” His recommen
daton: stop subsidizing  the
sational Plood Insurance Pro-
graum and el insurance premi-
ume rise 1o reflect the risks ol
living on a Aoodplain, Those
who can’'t afford the insurance
and who know the government
won 't bail them out, won't live

in floodplaine

lnodplains, ther '.'.-l!I:|
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vees. a0 when the rivers risi
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fled to higher ground when |
ed there in Julv, but
found one eldecly couple still at
home. Ginnie Eller preeted mi
with a warm smiale and told me
bout the biggest flood she'd

LIsie & Ie LD L Ll

ek of the ho
HING BRLEE] | bt
hushand, Al “IU's underwater.” Outside the sliding glass doors, the river
15 feet deep. Boats cruised by, making waves that lapped at the back
vard deck betore rolling into the [looded Basement, jostlinge some [oes thial

hanged loudly on the tloorbosirds, And the water wis still rsing
[ think it's poine to take 0 miracle this bime, " said Ginnds
She's got everyone praving for us, " said granddaughter Sher

who had come by to help pull out the carpet and move furniture out to the
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Richirds

front lawn, which was still above water. Chairs, a sofa, end tables, fans
television were il on the grass outside: o were the refrigerator and freeze
sitting beside a storage shed and humming away in the 90-degree heat
the Bllers whyv thev dicdn 't sandbag the hotse
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I hat hve-and-=let-hve attitucde no lonrer satisfies Grafton's ma
Gerald "Windy"” Nairm

['his is the sixth big flood we' ve had in the last 20 vears. ™ Nairn told me

"We keen losIng our sewWers, houses, and businesses, ancd this time we

almost lost our water plant. 1 bet we' ve lost $440,000 in sales tax this vear. 5

we sat down and decided we need a plan.’
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High, dry, and un-
reachable, Memoaorial
Bridge stretches in
silence over the Mis-
sissippl between West
Quincy, Missouri, and
the tantalizing lights
of Quincy, Winois.
With the ramp to
nearby Bayview Bridge
also underwater, local
officials arranged
ferry, airplane, and

helicopter service to
link the two states.

More intrepid com-
muters made the trip
in private boats.
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Mocking an American
icon, the Mississippi
moves inland one mile
to swallow a five-foot
McDonald's entry sign
in Missouri. Upriver in
Portage Des Sioux,
shoppers buy food
fast before their mar-
ket goes under. Store
owner Don Delaney —
whose inventory was
uninsured —faced &
grim cleanup: “We
found catfish amnd a lot
of frogs.” Some 3,200
Missouri businesses
were flooded.

The plan is to move much of the town from the Hoodplmn to higher
ground —“if the monev'savailable, " sand t
cent of the homes and businesses will gualify for a federal buyvout, which
would help pay for Grafton’s rebabilitation
million dollars

“11's big money
per head, it's abargain, The Red Cross, the Salvation Army, the National
CGuard — they'll all save money. And if vou're a business person or home
owner, what's yvour choice? The water starts going down, maybe vou get s
little FEMA money or flood insurance, and you clean up. Now i yvou us

fhal money _-I."Il'i. AR K into vout IlllI[':-" -'.:Il'l. next YEAT YOl VT ZO8 the S I

['he eatimatled total cost: A5

T eaid David Fingerhut, a consultant to the mavor. ¥ But

situation, is that a prudent investment?"

Al and Ginnle Eller didn't think =0

“We talked about leaving after the "73 flood, and I think we'll leave after
(zinnie told me, “We're too old to fight it any more,.
Her son _||‘!'I'a'. had heard such talk before. " Biver communiiies are

_|_I'-. Clnge,

funny. ™ he told me. “Tt floods and evervone savs they're gonna move, Buot
when theée water goes clown, !hl':. X up Lheir houses so they can =ell "em
['hen, four manths later, the place is lookin® pretty good, so thevstay. It'sa

vicious cirele.”

- JHEN | RETURNED TO HARDN in late July, the whole town
R | I seemed on edpe. The farmland east of the Nutwood Leve

h."'?ﬁ '&N was still underwater, and a storm had bnally knocked oul
v ?E

b
:'r the remaining sandbag fortifications downtown. Although

the raing had finally stopped, the Hloodwaler hingered, hanging
hoorish It buckled floors

«oaked through walls, and fraved people’s nerves

sround like a smelly uninvited housegruest

ol Lhe

ran the Red Cross Relief

PR of | ECOYERY U e water s out

"We can’t get to the next pl
houses, | saul Carol Theler

a vilunteor who
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Center and Shelter nearby. "We go to Plan C, thén Plan D, then Plan E
We're running out of léetters of the alphabet. Evervbody's frustrated.”

With high water still blocking the Joe Page Bnidge, Hardin's residents
were [orced to commute long distances on and off their peninsula. What
used to be-an 18-mile trip to the nearest good-size town, Jerseyville, now
required a hundred-mile detour, much of it over unpaved country roads

Toshorten the supply line, the National Guard flew a chopper to Hardin
several times a day, alrliftine food, drinking water, disposable diapers,
inzect repellent, and, one day, a couple of detectives from Kansas, They
had an arrest warrant for a murder suspect, but they couldn't find him

“Things are getting a bil tonse, ™ sald resi-
dent Jill Smith, who had stopped by the
grade school with her video camera to get
some shots of all the free food favailable in the
gymnpasium, "1 think they should start put-
ting tranquilizers in the water ”

The public pool was shut. The county fair
har been canceled. And manyv local busi-
nesses were struggiing —or had closed.

“"Business stinks,” said Corbett Miller,
co-owner of the local Ford dealership, " We
lair] off half our crew and haven't sold a
new car in the county since the beginning
of July."

Diown al the county offices, treasurer Curt
Robeen looked glum, surrounded by stacks
of properiy-tax notices. They had been
stamped and ready to mail for at least
twio weeks

“1"'m afraid to send them out, ™ he said.

HE WATER finally began to retroat
from Hardin in mid-August. On
the east side the river was draining
out the same way it had come in
—through & hole in the Nutwood
Levee. Indowntown Hardin the river slowly
slipped back into its bed

Yet it left its muddy mark behind. A skirt
of dried scum stained the sides of everv build-
e touched by the nver. Trees, stripped of their leaves, were naked from
thelr waists down, Houses sagged and stank, as if thev'd aged a8 hundred
years in just a few weeks.

(n Kennedy Street 1 found Diennis and Beth Kronable cleamng up her
mother's house. Although four feetl of water had filled the first floor, the
walls were rimed up to the ceiling; the insulation had wicked the water high
above the flood line, dappling the white r|1-_'."|.l.'u.|| wilh grrodn mnd hiack
splotches of mold.

Dennis and Beth peeled away the drenched drvwall, soft as an overripe
banana skin, and pulled out the insulation. They removed mud-caked
kitchen appliances and bathroom fixtares, hosed down the floors, and shov
eled out debris

Luckily, they had some help from the Southern Bapiist disaster-relief
program, which had sent volunteers from North Carolina to Hardin a few
weeks earlier. Thev had arrived with a tractor tratler equipped to prepare

The Great Flood of "03
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A fetid gumbo of
algae, soybeans, and
rotting cornstalks

fills houses in Hull,
Illinois. where a Chi-
cago volunteer scoops
out mud and mildewed
debris in a slow clean-
up effort. Despite
major losses, some
people will return to
the town.

“We wouldn't think
of moving,”" says
neighbor Jeanie Cox,
whose husk-draped
mailbox was one of
the few structures left
undamaged. “This is
where our history is.
We just have to hope
that this will never

happen again,”

2

hundreds of mea
eiving t

canieen & mu

S EVEry day,
we local women at the

i needed rest

“Those puvs," said Beth,
Clangeis Irom heaven, we call
them. | don't know what we'd
do without "em."”

They would probably rely
on the Red Cross, the Salva-
tion Armvy, or the gapgle of
eovernment agencies — FEMA,
the 3mall Business Admimistra-
tton, the »oil Conservation Her-

vice, among others—that had
come to Hardin offéenng disas-
ter reliel. Soon Washington
woulld authorize 5.7 billion daol
lars 1o help food wvictims

ir Ui Middwest,

OME TEOPLE In Ensf
Hardin would go
right back to their
pld homes and re-
build, using what-

ever assistance they could get

For instance, | met (Gene
snyders at a Kied Cross disaster-
Assistance cenler, '-.'.-'lll.'f'l' I'i" Wiis
apphing for vouchers to buy
food and clothing. His trailer
had been wiped out, but he
nlanned on moving back to the
Bottomsas soon gs he could find
pnother troiler.

“T've pot 46 years in that
place,” he saud, looking me
square in the eye. “That's home to me. 1'm not crazy about moving some-
where else.”

Riuth Johnson, also from East Hardin, wasn't certain where she would
live but knew oni thing for sure —she would never return to herold howse
mast 20 vears with her hushand and four children

where she had hved tor &
“Fven if we have to start broke all over again, we will not go back. "That

house is dead. ™ she said. “T will leave it in its watery coffin, and 1 won'

PHE DAk

Bv the time I caught up with Jeff Lorton again, he looked ha
| haed seen him all summer. He had just purchased 15 acres of land on the top
of Rocky Hill, where, high above the floodplain, he planned to build a
new home.

We hopped in my car and drove away from the river, up a steep road for a
mile or so. Near the top of the hill we stopped and got out. A bulldozer wis
plowing a path for

vy thar

efl"s new driveway,
*“That’s my old place way over there,” he said, pombing through the haze

to the Bottoms, still underwater. “We'll keep the hogs down there, and
wie'll work down there, but we'll live L hiere.”
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He turned and faced the bulldozer. *My drivewny will come up this
wav,"” he said, tracing the path with a sweep of his arm. “And I'll put the
new house right here.” We were stiinding on his future front lawn. “The
nouse'll be exactly like our old one, except I'll move the living room so we'll
have & betier view

I'hat's Jeft's plan, anyway. It all depends on when—and if— his flood
Insurance palicy payvs off

Il he's lucky, then sometime soon a typical summer day with the Lortons
wild look something like this; After Jeff, Sandy, and the bovs {inish their
morting chores, they'll drove ap Rocky Hill for their big midday meal. OFf
tothe east, they' |l see hills, green with tolinge, and farmers riding tractors in
the fields below. Cars will come and go across the Joe Poge Bridee, and
barges will work the Hlinos Biver, And the nveritself will be back within its
banks, muddy and meek and right on course, slipping silently beside the
Hoodp

It promises to be a beautiful view —as long as the weather halds 0

|
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T HAPPENED with terrifving swiftness on o
Siaturday afternoon. After the wetlest
spring and summer anyvone in Des Moines
could remember, a downpour dumped as
much as eight inches of rain in just four

hours into the watershed of the already omi-
nously swollen Raccoon River in northwest-
erm lowa. The résult was far worse than
anvone had expeécted. A 27-foot crest of
water—15 feet nbove flood level —rolled
through the city on a collision course with the
equally engorged Des Moines River.

Waiching the news reporis on ielevision
from 4,000 miles away in England, my adopted
home, I'had a particular reason for wanting to
g0 there. Des Maines is my hometown,

1 arvived on Friday evening, July 16, six
davs gfter the flood struck, to find o city wenr-
ing the air of a long-standing siege. National
Cruard triocks laden with sandbogs rambled
through nearly empty streets. Lines of people
filled water hottles from big plastic tanks and
collected sapplies from a relief center.

Fleur Dirive, the miin thoroughfire be-
tween the atrport and downtown, # street |
had driven along more times than T could
count, was barricaded just short of where its
four lanes plunged disconvertingly into water.
Bevond the barricades, where normally there
stoor) two large parks, there was nothing buta
mile-wide expanse of silvery water, sarreally
dotted with strunded trectops. The modest
Ruccbon, normally plodding on s meander-
ing course hialf 4 miille from here, had beconic o
fierce nnd swilt-flowing Ambzon.

I got out of my car and walked to the barri-
cade, dumbstruck by the sight of a fumiliar
landscape so utterly transformed, Water
lapped at sandbagged businesses along Hell
Avenue and made an zland fortress of the
stately brichk waterworks plant, which had

B Brysar, who déscribed his lowhs childhaodd in
his hook The Last Condinent, 15 n Eregquent contribu-
Lo b MNATIONAL GEOGRAFHIC, In Sepiembar 1003
he wiole aboiut Britain's hedgerovwes

B

been knocked out by the flood, making Des
Moines the lnrgest U. 5, city ever to bie entirely
without running water,

After a minute | renlized aNational Gunrds-
man posted at the barmcade was standing
bestde me, staring thoughtfully at the scene
before us. "You see these tlhangs on ‘TV," he
remarked it length, to himself as much as to
me, ""bhut. vou know, it doesn't really hit home
antfl . . . well, until it hits home "

I knew preciselyvwhat he meant. Foraquar-
ter of & nullion people herein central Iowa; the
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Gireat Flood of '93 kit home with particular
force. Though onlv a fraction lost thetr homes
or busineszes, none sscaped its discom{orting
affershocks, nnd few: failed to contribute in
some wiy Lo this remarkable city’s unshakable
sense of fnendliness and resilience

This muy sound a trifle unhinged, butif vou
hisd to choose 3 plice for & Aood o strile, you
contldn't do better than Des Moines, 1 don’l
mean o sugrest that the people of Iowa's capi-
tal are particularly deserving of misfortune,
merely that they handle it so woll.

Braving strong currents —and claws —Larry
Katz resoues longtime pal Tom in West Des
Muoines, lowa. “l almost cried,” says Katz, who
found Tom atop an overturned chair. Relief
was rare here last July, as swollen rivers shot
through town. Thousands lost homes, tap
water, treasures— yet kept their civic pride.

“Awiul as it's been, it's aiso been oddly
wonderiul,” my mother told me when | Binally
reached home “t's made the QALY INLD one hl_J,_:
family,” She was part of the lucky majority
cafely away from the scaltered flood zones,
though even she had been the beneficinry of
nnonymods goodwill. Containers of water had
begun appeiring on her porch overy mornihg,
lelt by some stlent, thooghtiul neghbor, "1
don't even know who to thank," she said ina
tone of =mull wonder.

Again and again as | explored Des Moines's
ance familiar streets, | found mysell cut off
from childhood haunt=s by acres of unexpected
water, Birdland Park, where myv brother and
I played tennis, the wooded raglroad tracks
n mile from my childhood home where my
frends end T used to walk the ruls, Sec 'Tnvior
Stadlium, the ballpark named for the legend-
ary liacal sports columnist where | spent con-
tented evenings on a privileged perch beside
my sportswriter father in the press box, and a
dozen other places that hived on in the endlezs
smmer of memory—all were now subamerged
or siranded by the blundering and #xpansive
floodwnters.

| zrew upinthis placeand knew that lowans
are by nature uocommonly—1 might almost
say helplessly —friendly, trusting: and obliz-
ing. But nothmgin 20 vears of living there had
prepered me for =uch a displuy of their virtues

Where 1 had expected to fnd despair and
fraved tempers, 1 found instead almost univer
sl pood humor. ™ We've hiad people trom ev
ery walk of life show up here offering 1o help, ™

HA



ditector af a Salvation
'"Yies-

Mati. Les Morrall

AP ETErEEnCy relef canter, told me

lerday we had a lawver and doctor unlom
rrucks and a distoct judge moppang Lie oo
We were standing m oan S0, 000-
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and his wife, Betty, would
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tance 1o rebuihd thietr house
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from Akron | o truck with bottled
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all &t His OwWn expenst. You ||l'.u|.'| i feel Hke

afl ol rrend told il
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zpviern] thousand victims turned out to bhe a
persnn | had known since junior high school

i worst
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Cralg Laws was manager of fohnnie’s Vels
Club, a locally famous, long-established res-

taurant that suffored the double misfortune of

being nearer the Raccoon River thiun any other
DURSINESS 1 s part of Wown and inoa low=lving
rens Laws and asmall army of colleagoes and
friends spenit a frantic severnl hours tryving to
bent the approaching flosd by bolstering a
tloodwall around the building, but the
proved too much for them

TR
|"|rlr

YAL 3:20 p.m. the water started coming
over the wall, sind we swcrmmmbled to highet
ground,” Lewssald. * Twenty minutes Inter it
wias over. All vou could see was the rooftop.”

L you ek frsthand expertenoe of atlood, of
CAN COome asashock to discover Jusl what river
witer can oo to a structure. iNever having
dealt with anvthing more disastrous than a
burgt water pipe, 1 had the deoided]y

idea that once the loodwalers receded.

iy e
st
victims wiould heedd do litdé

5

Not snow, nor heat, nor gloom of night but a
rain-induced sewer backup stayed delivery of
some 30,000 pieces of Des Moines mail. |
think we bought every clothespin in town,"”
says postal worker Lora Yahnke, who helped
sort and dry the wet mail in a garage. Such
jury-rigging kept most eity services afloat.

Krdiwe Out the Worst of Tempes

more than open their doors
anl windows to pet spme aty
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in eariier, more peaceiul
times mude it all the more
wrenching
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asked as she dumped an
armiond of crumbly plas-
lerboard by the roadside. "Worme. Big, long,
wrigely nlght crawlers. Thev're evervwhere
You pull back a bedspread nhyd And worms
m your bed, mod, believe me, that's

discoursmnge.
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In the ruin of her mother's home, Patty Savage finds pictures —and solace: *'| had Him in
one hand and Mom in the other, and just feel glad she's alive.” Tyler Smith, ten, squee-

gees his family’s drive, undaunted by a sea of mud *like chocolate pudding.” Says Tyler,
whaose family has moved across town, “I'm looking forward to getting away from water."

With no water there could be no fire
i with no fire cover the mayor, John
“Pat" Dorrian
nesses 1o snul
Maines took onthe aura of & ghost lown and
wollld stay that way for nearcly Lwo weels
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@ THE HORIZON broadens for
Japan's southammaost mairn
Istand. Once considerad a
backwater, Kyushu now
husties for a bigger plece ol

the Pacific Him 5 eConoimic

pie. Ready for the tutura
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® SCHOOLS OF CARP, or dodnobor, fiy at the Tsuetate spa in Oguni in calebration of Chikdren's Dy,

the last in Japan's Golden Week of holidays. That festival spirl is the local respanss 1o govermimaean




axhornations for communities to focus enlemprisas in 8 "one village, one product” program

Chguni features its hot springs in hopes of igniting 8 tounst bonanza
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® TREASUSES IN HAND. & family carries bowls in

the thatch-roofed village of Sarayams, whera
potters work in 8 style called Ontaware. Japan s
ceramic tradition blossomead in the 1600s when
naturalized Koreans began producing delicate
porcalain made of kaalin clay from Kyushu to
mest growing domestic and Europaan demand,

B

t was my first
attempt at hitch-
hikingin 20 years,

and we were getting

nowhere fast. 1wy pariner,

Tomosuke Noda, and I had haunted the same
remote strip of highway in the mountains of
centrial Kyushu for an hour now. The sun
wiis shining hotly. We had counted dozens of
cars zipping past, spraving us with gravel but
coolly ignoring our outstretched thumibs

Tomosuke, an outdoors writer and my old.
g5l Japanese fnend, was nibhling a blade of
razor grass and smiling with thinly disguised
impatience. Then a grinning, wild-haired
farmer shot by, waggling his hand at us n
rejection, and something snapped

“You're scaring them," sald Tomosuke,
referring o my G-foot-7-inch loreigner s
frame, which loomed over the roadway. " For
god's sake, go sit down or something."

Ihat hurt. But before I could point out that
Tomosuke, with his pencil-thin, gigolo's mus-
tache and rukish peaked cap, hardly presented
a beacon of reassurance o the wary motorist,
a dusty white hatchback screeched to & stop in
front of us. "Nolte kuwdosai!” shouted the
yvoung man behind the wheel, "Hopin!™

Yet another crisis in Japanese-American
relations averted, we gathered up our gear and
crammed our bodies into the tiny car, Ina{lash
our savior, Gunji Oshikawn, a 21-yvear-old
electronics technician from the nearby city

Sew York-based welter TRACY DAHLEY is A former
lokvo boreawn chief of both the Workanglon Posf
and Newseerk and has reported on Asia for many
vears. This is his first article for the magarine
Photogripher Mike YAMASHITA's most recend
MATIONAL GEOGRAPHIC story was on the Mekong
River (February 199.3)
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of Nobeoka, was flying down the road as it
twisted and dipped high above the churning
rapids of the Goknse Kiver,

Watching the scenery whiz by in psvehe-
delic streaks of green and white, I couldn’t
help but muse at how things had changed since
Tomaosuke and | had passed this way in 1974,
| had been studving Japanese and living in
Tokvo, when Tomosuke, 8 Kvushu native,
offered to show me around this southernmost
af Japan's four main islands, with its active
volcanoes, its long, shimmering coastlines,
and a people so passionately hospitable that,
on ot occasion, we were forced to flee o
creaky old farmhouse at davhreak, hawving

Natrongl Geographic, Jonuory T904



heen tiken into unofficial custody by an eceen-
tric group of voung farmers. Now, two dec-
ndes later ML seremed [!-|'I-||_I|r' couldn't care lecs

“Evervbody's in a big hurry these days,”
sail Gunjl, natty in a crisp pin-striped shirt
and French necktie. He was himself hurrying
back to his bead office, 30 miles away. There
he woutld grab a fresh stack of work orders and
relurn to the hills, where, as an expert in outfit-
Ling banks with the latest in computerized tell
er machines, his services were in big demand.

“The smallest bank branch in the tnjest
wown 18 going on-line,” Gunjt told as. Just
then, we rounded & hairpin curve and swerved
to mias a cement truck, and the loose circuit

Kyushu: Japan's Sonuthern Gateway

boards beside me on the backseat danced wild-
v, sending up little clouds of dust

Even as we drove, Kyushu was merging
with the great data superhighways. endless
lpops of fiber-optic cable that have now begun
to link Japan’s major cities and the world
hese electraonic arteries not only
would bring fancy financig] services to this
area—once so poor it was called Nippon no
Chibetep, the Tibet of Japan—but would no
doubt one day confront farmers with the bless
ings of electronic shopping and 500 cable chan-
nels as well

“"Shimprraven!” marveled Gunji. ¥ It boggles
the mind!"”

Beyvanid,
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KYHSI‘" (. fLEmd '
Growing hub

of Pacific trade

Long overshadowaed by its big
brother island to the north,
Kyushu strives to lure high-tech
industry from Honshu as wall as
foreign countries. it promotes the
proximity of its harbors and air-
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ports to markets in South Korea, lﬁﬁm: o i i
China, and Southaast Asia. g vt i 8
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Indeed it did. During the four ~ A - - —-— :?tm] gi;m‘mruus,
weeks I spent in Kyushua, | was Dsumi Shote - lifestyles in the
surprised to find people like Gunjiall Kochicab ‘pres  great commercial
over the island, throwing themselves - ! ' centers up north.
at the future —determined to make up Kyushuans today

for lost time. Historically, the rest of

the country has tended te view Kyushu,
which accounts for a tenth of Japan's land
ared and population, as a place apart—a sorl
of squat, volcanic exclamation point on
Japan®s istand taill — and inhabited by a people
by nature fiery and rebellious.

That image grew in 1877 when Kyushu's
greatest hero, the samurai-statesman Saigo
Takamori, led a bloody rebellion against the
national government he had helped create
only a decade earlier. His goal was to prevent
too much of the country's power and wealth
from accumulating in its new capital, Tokyo.
His flamboyant failure to do so would oblige
generations of Kyushuans to leave home
to chase their dreams of high-paying johs

96

have embarked on yet

another ambitious quest:

to leapfrog the decades of

second-class citizenship by creat-

ing a “silicon island " —and Kyushu is already

blooming with futuristic research laboratories

and factories where armies of industrial rohots

produce such high-tech fare as computers,

cars, memorv chips, and discase-fighting
monoclonnl antibodies.

Whether they will ultimately succeed where
Saigo failed, nobody vet knows. But Kyushu
now produces 40 percent of Japan's integrated
circuits—a tenth of the world's market. In the
past decade hundreds of corporations, Japa-
nese and foreign, have set up factories heére,
tapping the island’s reservoir of cheap land

National Geographic, January 1004



PLASTIC TUNNELS act as greanhousas for sweel potatoes and other crops growing below Mount

Kaimon in Kagoshima Prefacture, renownead for its produce. The nation places a pramium on Eyushu's

streiches of agrcuitural land. A net importer of food andg two-thirds mouniainous, Japan supports 124

million paopla

and well-educated workers and counting on its
proximity to the rising economies of Asta to
pull them into new global markets,

“*Tokyn has always been our magnet,” A
leading local politician told me, but now the
pales are shifting, The Cold Warover, pent-up
entrepreneurial energies

ol idealosmcal barriers throughout Lhe reson

LW

Are DAaLlEnng
Lsuanecdone Province in =southern China, 1ol
:"-.Z-!II.lIIl.'. oastéd & erowth rate of nearly 20
| 9GSt HeE of Lhe

'.'.'!ll'|l| I'-.'. ushy' s lat oreEl CILY

nerceEnl in niEnest 1o the

Fukuoka, a hun
dred] minutes by t5 Closer to
Pz
~hanehal (85 minutes)

“Whv go through Tokvo any more?
the politician

Besides, the freshest ideas for dealing with
the rest of the world ina relaxed, open manner,

he insisted, were

alr from Lokvo,
40y mimmutes), el (65 minuies), and

sked

not coming from reserved,

cautious Tokyo but from the south, where, he

We''ve ol that frontier -I_:'ri;

Rviishy

] ] |
.l.-'l'l"-III §oaEeEErn Lelieidiay

raarly half the number living intha UL 5

in an area smaller than California.

AW EVIDENCE of that spirit at work in
Fukuokn. Tramping its broad, leafv bou-
levards one rainy Sunday with Hideko
Takayama, an old frend who was helping me
with my badly corroded Japanese, we came
ace-to-face with the notorious Kamome-goki,
the Seagull gang

“There thevy are,”

whispered our guide,
ity official Akinort hato, pointing to & gnl
it teeEnarers standing on astreel corner it frond
of Mister Donut. They were dressed in the
fashions from the United

i
ii I —
I e

states—the DOV In strategically ripped bue
jeans and faded bomber jackets, the girls
sporting aviator sunglasses and T-shirts tat
tered with peeknboo holes

Akinori explained that these voung “reb
ele” gpot their name from the Seapull Express,
A poputiar local train that hnks Fukuoka to out

lving towns and villages

"hindreds
[ Kicls from the countryside hop on board for

“Every Friday night,” he said



apan' s most famous —or infamous — hot-springs resort. Tounsts
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tatinn for cheap wourst attractoons gnod tEaeiry mightiife, ar

nesw 2a-million-dollar comeeEntion canter,




a glimpse of the big city,™ with its 1.3 million
people, video-game parlors, and cavernous
discos, and for the chance to cruise its boister-
ous student quarter, Oyafubko-dori —Street of
Disrespectiul Sons and Daughters.

As we approached, the Gullsscattered at the
sight of Akinor in his blue, police-style wind-
hreaker, and we had to chuckle. Freshly laun-
dered, the teenagers looked about asunroly as
a group of middle-aged insurance agents wait-
ing for a bus,

still, the Gulls are an important symbaol of a
gradunl shift in Japan's center of gravity.
Fukuoka, a booming commercial center, is
now exerting a powerful cultural magnetism
too, “We're a fashionable, international
city!™ declared 18-year-old Chikara Kawagu-
¢hi when Hideko nabbed him on the steps of
the Maria Club, a gaudy, gold-leal dance
pavilion that was preparing for an ¢vent mys-
teriousty billed as Body Conscious Night,

Chikara well understood how Tokyo had
once bedazzled his parents in the dark ages
that had been their vouth, ¥ But nobody feels
that way any more,” he assured me.

Yet in some respects, creating a new cul-
tural identity has meant recapturing &n older
one. By the seventh century Fulkuoka was a
model free-market enclave, welcoming trad-
ers gnd envoys from China and Korea. The
glories of Japan's ancient traditions—its pot-
tery techniques, Buddhist statuary, and Chi-
nese letters —all flowed through here on their
way from their places of origin on the Asian
continent.

“While the rest of Japan was turning away
foreigners,” Atsuko Kato, Fukuoka's spirited
deputy mavor, told me when 1 wvisited her
at city hall, “we acted as its window on
the world."

But what the Japanese call kokusaika—in-
ternationalization —demanded sacrifice, Dr.
Kato said, even if, in her opinion, few Japa-
nese really wanted to break with their cozy,
homogeneous ways. “Not that we here in
Kyushu know exactly how to proceed either,”
she said, “but vou can’t shut the door on for-
eigners if you want to be international, now
can vou?"

Hustling ever forward, Kyushu has stum-
bled badly at times. Following World War I1
the Chisso Corporation made a hid to turn the
sleepy fishing port of Minamata into a world-
class producer of chemical products. In the
process, as photographer Mike Yamashita
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sadly recounted, the company dumped large
quantities of methylmercury into the bay,
poisoning millions of fish and thousands of
humans and creating sn unmitignted environ-
mental calamity.

But Minamata wasn't alone. In Kitakyushu
one afternoon a city official showed me a jar
filled with a brown-green sludge that remind-
ed me of the oozings | had once seen my {ather
produce from the crankcase of our troubled
1957 Plymouth. "“The water in our bay looked
like thisin 1970," heé told me. ¥ That's why the
newspapers called it the Sea of Death.”

Until then Kitakvushu had been one of mod-
ern Japan's liveliest workshops, the site of its
first Western-style steel mill in 1901, and
proud of its slogan: “Kemurt wa haner no shir-
uahi— Smokeis the svmbol of prosperity”

When the smoke congealed inlo a " rain-
bow duost” that laced the sky with & kaleido-
scopic toxic haze, city officials adopted a new
symbol: the steam shovel. Yard by yard the
giant clamshell diggers chewed away at the
sludge lining the bottom of Dokal Bay until, by
the late 19805, the fish had returned — this time
healthy and with all fins intact—and it was
declared one of the cleanest industrial water-
ways in Japan. Now the city is known for its
nonpolluting industries.

FOUND the emplovees of Toto Ltd. , one of

the world's largest producers of totlets,

hard at work perfecting their own vision
of the future when I visited the company’s
massive Kitakyushu plant. Standing on the
factory floor, | watched in awe as indus-
trial robots spritzed long limes of freshly mold-
et] commuodes with pastel glazes before they
marched stolidly into the glowmg red jawsofa
giant furnace to be fire-hardened. All thiz ac-
tivity, spokeswoman Yoko Okamoto told me,
was aimed at a simple goal: to make life more
comfortable and environmentally correct.

The centerpiece was the company's hot-
zelling toilet-bidet, the controls of which re-
semble a small electronic kevboard and,
thanks to amicrocomputer buried inside, offer
an array of jets and spravs—all using no more
water than an ordinary toilet.

Company researchers had also discovered
the alarming fact, said Ms. Okamoto, “that
women flush the toilet repeatedly to cover
up unladylike notses.” She added, quite seri-
ously, that "this excessive use of water
has become a big problem.” Environmental



@ A ONE-TWO PUNCH from

Mount Unzen in 1997 clob-
barad the homa of Fummon
Honda in Shimabara with
rocks and hot ash, then
swaimpead it with mud whan
rains washed down the voles-
no's ash-coverad slopes.
Honda treads a floor of
dred mud while revisiting the
nousa, since razed. Itsat mom
than a hundred vards from
the Mizunashi (No Water)
River, a saasonally dry river-
ped that was widehed and
paved to funnal mudslides
into Shimabara Bay, Scores of
NoMmes ware iost when mud
breached the channel's con-

&rete walls,



@ ELBOW ROOM for a crowded nation, Asa-Kuju
Netional Park entertains riders in tha Aso cal-
dera, maasuring 11 by 16 miles. Inhabited
hafara the park was crested, the caldera cradles
towns, villages, and axtensive farmisnd. Roads
ahd railways sarva mora than 50,000 residents.

disaster looming, Toto engineers devised the
Sound Princess, a convenience that employs
state-nf-the-art electronics to simulate a loud
flushing sound at the touch of a button — with-
out using a single drop of water.

YUSHU'S MARCH TO THE FUTURE has
bestirréd more serious trepidations
too. This was the case in Sasebo, &
normally tranguil city of 250,000 people that
has served as a United States Navy facility
since the end of World War II. Six months
before 1 arrived, an American satlor, radio-
man Allen R, Schindler, was beaten to death
in a public toilet by two of his shipmates
hecause, it was alleged, he was homosexunl.

Yet the murder, which had grabbed head-
lines in the U. 5., didn't worry the regular
patrons [ met one evening at Tadashi Eda’s
sushi bar as much as endaka— the dizzying rise
in the ven's value—which has meant Ameri-
can sailors, paid ineroded dollars, were spend-
ing less and less in local shops, bars, and
restaurants.

Things were different during the Korean
War, S4-vear-old Eda-san told me. "You
cotld hear the big guns booming over there in
Korea—they were that close,” he remem-
bered, as he jabbed his gleaming sushi knife
toward the far wall, “"Our economy was
booming too. Hall the people on the streets
were Americans, throwing money around, “Ohar ships in Japan can get to potential hot
and the town was noisy and full of life.” spots in the Indian Ocean and the Middle East

But the world had changed, and now the much faster than ships from San Diego can,”
dangers that had once excused a foreign navy  said Captain Giesemann. “We've got to be
gceupving prime real estate seemed far less  prepared.”
compelling. That sounded prudent, but the crowd at the

The Cold War might well be over, U. 5. sushi bar shook their heads in disagresment
base commander Frank “Tv" Giesemann To them, said one man, it boiled down to a
acknowledged when I talked with him at his  matter of cold, hard economics: We simply
office overlooking the turquoise waters of can't make a living off the gayin [foreigners]
Sasebo Harbor, “but the world is not a safer any more.”
place,"” There is still North Korean belliger- Japan has sunk into its deepesl sconomnmc
ence to deal with, for example, including the  recession since the war. But that didn’t stop
disturbing evidence that Pvongyang is tryving  doting mothers and fathers from throwing
ta build nuelear bombs open their wallets the day T visited Huis Ten

102 National Geographic, Janwary 1994
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HBosch, areproduction of & 1 7Tth-century Dutch
city north of Nagasak! and one of Kyushu's
newest and most technologically advanced
tourist attractions

It was spring break for the kids, and families
were tramping the theme park's brick lanes,
inspecting its four miles of canals and its archi-
tectural clone of a Dutch roval palace —built
with ten million bricks imported from the
Netherlands.

[ joined two hundred or o visitors inside a
computer-driven diorama, one of the park’s
nine interactive media shows, We watched a
violent rainstorm lash an old  Flemish
village and cowered as simulated lhightning

Kvushu: Japan's Soutlhern Gateway

flashed and thunder rolled and were whipped
by enough spray from rising tides and bursting
dikes that 1 suspected the wily engineers from
Toto Litd. were somehow invalved.

Things Dutch began flooding into Japan
late in the 16th century and continued coming
even after its feudal rulers closed the country
to foreigners in the early 1600s. For the next
two centuries, Dutch traders were confined to
Diejima in Nagasaki Harbor, which remained
Japan's oenly opening to the West.

Now Huis Ten HBHosch—house in the
woods—has become an important vantage
point for people like Noboru and Manami
Suzuki, because it was there thal they were

LEKS
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spending
about going to Europe,
“out we wanted to go out
hecoming crime statistics or having to deas
with a foreign lanpuage.

That verv urge to taste t rlil's
glamour without anv of its inevitable mess o
i Hito-
In 1945 Nagasaki became the
in history to be hit by an atomi
¥ e d I---!.*.:-.'. Motoshima be
Japanese have lost sight of the events that led
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danger 1s what worrtes Nagp=akl May
shi1 Motoshima
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ieves, the

Lo thal tragedy, and such myopia could hinder
them as they trv to mesh with a rapidly chang-
mg world

In 1088 Motoshima, a gregarious man with
an impish grin,
by publicly
Hirchito bore responsibility for wartime deci-
cions that sent milhons of soldiers to conguer
Asin m his neme. For b= darmng, Motoshima

wis shot in the back by a nght-wing extremist
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“The Japanese,” he told me, “have to realize

they are not yvet truly international people,”
YUSHU'S aldest tourist altraction is
also the s=ource to which many Kvu-
shuans attribute their pative feijsti-

their voloanops

Butlt on a geothermal

cauldron, the island percolates with countless
grsen— hot springs—whose waters are fired
Magma and

SLCAIMY STHLS have for decades [ured

by giant sublerranean flows
e
workaholic Japanese in need of a soothing tub
ar A MOmAankl

Yet mi -Z'III]_'. Has aver devised 8 more inge

rberiuels

nious method of making the waters pay than
Kyup Hirasawan
Chtn Prefecture, Hirasawa-san presides overa

clutch of concrete ponds where he uses the hot

Dieepn in the mouniams of

waler o speed up the naturil aFing processes
of thousands of suppon, or snapping turtles
All this for the benefit of connoiszeurs in
lokyo who epgerly pay as much as 7,500

- Jonuary 1004
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roughly 575 —lor the chance LG diné on
the delicate, chicken-like flesh

I found Mr, Hirasawa, a com
thick eveglasses who was tucked into the cara-
pace of a rubberized white apron, standing
amid a pile of handwoven bazkets containing
turties sorted by size for their one-way trip
north. He told me it took mother nature three
vears to grow a turtle to adulthood. ¥1 do it in
one, he s ]IFI_'i'Il':-'l:.

His snappers would normally hibernate as
|r-r1:_ﬁr as lour months ayear, ™ I-'..ruprl'u- witter at
31°C [88°F),"
about sleeping altogether and eatl anvithing
that's Pt in front of them.'

What's the toughest thing about raising tur-
tese 1 asked.

“They die,” he said gnmly, Natural hot
springs are extremely volatile, he explained,
ind despite every effort to control the tempera
ture, it can spike without warnmg. " You can
imagine what happens then,” Mr. Hirazawa

YEN

yact man wilth

he said, “and turtles forgeet

Avuslon! Japan’s Southern Gateivas

@ THE APING OF AMERICA can be found along almost any roadway. In Kago-
shima Prefecture a glowering Hallywood icon houses a parlor devoted to
pachinko, a game -akin to pinball that pays off in small steel balls. These are
redoamaed for prizes such as lighter flints, battles of soy saucs, jewealry, and
T-ghirts, which are often traded back for cash st off-site exchange booths

Equally garish is a strest in suburban Fukuoka, a corridor that, for ehaatic
development, outdoes even the jJumbled commercial strips of the U, 5.

turtle stew
IHad he ever considered going back to dotng
whatever it was he did before he had gazed
into his future and seen it filled wath turtles? “1
used to drive a truck,” he said, smiling wrvh
Besides, there was the sheer romance of rais-

sald, shruggimg: “ Instant onabe”

ing turtles to be considered, “like being part of

something brand new

Kyushu's most enduring challenge is what
the Japanese call kaso—or depopulation. A
large percentage of the sland's high schoal
graduatesstill leave their native towns and vil-
apes for work or school off the island. Yet the
4,400 mhabitants of Ovama, a tiny farming
village in Oita Prefecture’s outback, have
invented a formula that helps the pitchiork
and the microchip coexist

Fxhibit A2 OY'T, acable-television station

ectromic bunker in the base
ment of the town office. As | entered the sti-
dio, I traded my street shoes for the customary
Japanese shppers, which barely covered the

ﬂl'rl]!._‘lll.“”_.'i Hi{l €
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® GHOSTLY FORMS of vessnls called utase bune haunt Yatsushiro Sea on a misty day as thay trawl
for prawns, crabs, and srnall fish. Introduced centunes ago, utase bune are now all but extinct.



Only three dozen familias still sail the 60-foot craft, designed to drag nets 10 leaward as they
ride the prevailing northerly breezes. To add income, fishermen offer ndes to tournsts.
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@ CRIES OF KAMPAN —Cheers| —rise fram fisher-
men toasting their first big catch of the seasan
170 yellowtall natted off the sland of Fukue Jima
Hshing and farming are incréasingly shunnad by

Kyvushu's voung peoole as kitanad kiken., and

kitsur—dinty, dangermus, and demanding

village 15 feeling the ||5:,:_' of the dreaded kasn
and is losing its voung people to the freedom of
the big cities, ¥ They are berinning to resent
the intrusion of the community into every

aspect ol helr Oves, explained Rober
*What they want now, " he added, “is to have

Hyes of their own—not as members of 4 grout

Bt as individuils

WAS REMINDED of thi= vearning [or mor
maividuaiistic lifestvles when 1 arrived

m Kumamoto, home of one of Japan

tamed “technopolis” centers for research and

- - i L
development, six of which have sprouted in

Evoshu in the past decade. 'There | met Takano

:l.:l_’-h.';'J'.El .ll'J-i.. i SEnIOr researcher in |.'|I. LT

gctronics division and a good
example of what Kyushuans refer to as “U
b [FEFSOTRS (e Frowing num her ol YOoung
and middle-aged professionals who eschew
the higher salaries and presuge ol jobs 1o

Llokyo and Usaka for a chance to return to the

nore relaxed wavs of their native islan

Mr. Higashimachi, ashv, bespectacled mar

[ 4 gehererd me Into A room qulet Bs n

library, where, |1 was id, the mndustry of
LOMOTTOW Was taking shape

I.I" B WEre no thunder E TOTEES O CNUTrn

INE SPTOCEE1s oniy a hall cogen men in over
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FAppeared o henightine o C Urge to

Fuull leep as thev stared into o MMM LET SCTEETS
the economic tekeoff that would encour LEC where an electron: |_:|-i.-...g e ol lines, rectan
consumers all over the nation to ornament  gles, and cones slowly twisted and turned

heir bland nice diets with the fruits. vegeta Franklv, il this was the future. 1t struck me

Dles, and herbs Ovama produced. Then there as a httle dull. But Mia E-["-.'_"-EI:!I arhi wis

was the magic of Hawail, “It sounds najve hrimming with excitement. He showed mie o
caid Mr., Koda, “but back then poing there lastic soy-sauce packel so aecrodvnamically
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people that if they stayved on the farm and  gle squirt

worked hard, thev could realiz great things.” such revolutionar pavARDces were the
(Chasine such dreams e villagers made result of comn LI F-gicled engine cring, ne told

theirs one of the most prosperous hamletsinall  me, which makes it possible for nearly any

lapan and inspired machizstikiri—local revi-  thing the human mind can imagine to b

talization —programs all over Kyvushu “built” on a computer =creen without havir

Yei Ovama's communal siccesces hay to be physically constructed first

brought home a new trony. Once again the Mr. Hisashimacht spent 12 veare in the rat
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race up north working for a gant electronics
firm. Back home in Kumamoto, amid the
greenery and the silence, be said,
think wvour own thoughts" —critical to the
future of Japanese ndustry as

“you can
EVEr MOre
information-intensive functions replace man

HEACLUrInE :'IIU:i-l.':.'L'

UMAMOTO HAS ONE Ol the I:.'LI.'L.:"L'".":
populations of hundred-year-olds
in lapan, a nation that prides itsell
on having the world's longest life spans—B&¢
[or women, on average, 76 for men. The locals
attribute this o hard work,
including plenty of fresh vegetables, and mok
EBovu—dinlect for a state of mind Doverng
somewhere between the merely stubborn and
the devoutly cantankerous

In the spirit of mokkosu, older Ryushu
Ans gripe that encroachking urbanization has
rohbhed life of its color and snap. 1 raised
the issue with Yoshihiro Noda, a 67-yvear-old

hiealthy ciets

1 14]

with a head of wispv white hair and a laconic
orin, when we were seated on the verand:
of his farmhouse just north of Kumamaoto

"Life ts more comf{ortable than when 1 was
growing up,’ he said, as we walched the sun
dip behind the emerald hills that bordered his
Hut he added mischievously: ¥ Too
bad people have become so boring!

“Olur village has a big electronics plant here
now empHoyimg 1,200 peop

rice fields

g, he explamed
“Golf courses are popping up, and we ve got
Hul zome
thing’s missing. The voung people stumble
around with a dazed look on their faces.” The
old folks, whose stories of village life were once
':I"|I_ riveling source ol entertainmaent ..-'J-.Il-.l "-'l"i.“_'-
dom, can't compete with MTV.

When Yoshihiro was a8 bov, he satl in the
charcoal brazier's glow and listened Lo tales of
Kvushu's mighty warriors. Back then there
wire peaple who remembered aclually seeing
s(quat, bullet-shaped Saigo Takamor: and his

nlenty of tax money molling in,

Naotronal Geopraphic, January 19604



rebel army, banners aflutter, when it gathered
on the banks of the Kikuchi River for its last
ill-fated charge on Kumamoto Castle, then a
nitional army stronghold

Nowadays, the old folks watch game shows
on TV. What good is long life; asks Yoshihiro,
if it ends in loneliness and boredom #

Yoshihiro offered to show me Kikusui's
nursing home, down the hll from his farm
This was despite an unfortunate incident thal
hpd marred his last visit there. An amateur
entomologist, Yoshihiro was collecting fire-
flies from bushes near the home's entrance
when he was mistaken |ij lady residents for
a nosoki, or Peeping Tom. The night had
erupted in shouts and finger-pointing.

“Are you sure it was g mistake?" asked his
vounger brother Tomosuke, my hitchhiking
partner, who had guided me to Kikusui,

Yoshihiro guffawed. “"Who in his right
mind would want to peep a rest home ™

In spite of the mix-up, director Kunio Tkeda

Kvuishu: Japan's Southern Gatetway

@ ROBOTIC ARMS that can stop on & van weld bodies of the Mark || hardtop,
made only for domestic sale, 5t Tovota's new plant in Fukuoka Prefacturs.
Along with Japan's industrial marvels are sorrows left by ignorance and
shorts:ghtedness. During tha 19308 a chemical plant began dumping lethal
mathyvimercury into Minamata Bay. The eating of contaminated fish led to
deaths and birth defects, At Meisul-en Hospital, built expressly for the

victims, Kazumichi Hannaga, 37, indulges his passion for photography

greeted us warmly, showing us the premises;
which resembied a tasteful country inn, He
then introduced us to Kavo Sakamoto, who, at
1013, was it= oldest resident

“50 that's what an American looks

ke, "™
she said, delightedly, when I ducked my head
to walk through the door. " You know, I've
never seen one of those before.”

| knew from Mr. lkeda that the warting list
for this populnr home was & long one but was
amazed to lepnrn that Mes, Sakamoto haod been
there just six months, Before that, she had
spent her davs weeding the vezetable patch on
her son's farm. “1 used to carry 60 kilos [132
pounds] of rice on my back! I drink sake even
night,” she added vigorously, “Then 1 sing
the karaoke!"

| shopk her hand for good luck, as she
instructed, and then canght sight of Yoshi
hire, who was garmng out the window at his
adigcent fields, scratching his head and smal-
ing., He appeared to have changed his views on

111
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"This 13 the suy tn those instant-noodl
commercials! Mitsunor shouted to his yvoung
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suke and I found ourselves

t leel comiortable her
11d enderstand how he felt whet
inside the resort
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Kagoshima finds solace in a beth sanctified
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work ethic. A nationwide campaign to reduce the hours spent on the job and in school propols

a rush to build theme parks, golf courses, and indoor ski slopes for a thriving leisure industry




& MOUNT FUL OF A MAN ealied Konishik, 580

pounds of him, clowns around before catching
a ferry for a sumo exhibition in tiny Arikaws
As footba

traditional breading ground for practitiongrs

= to Texas, sumo 1810 Kyvushi, a

af the wildly popular national sport

LI WO |-.I!Z-"!'

“Umnly
I'he

O

vere painting hrown.
the coconuts are real,”™ he said proudls
air temperature, I was informed, was &
stant B86°F, the water 827, 1 thought of Mr
Hrrasawa and his turties

‘The Japanese will love this,” said Tomo-
Although it is less than
today s parents

consider the surf too nzkv for their children

sitke with a

halt 4 mile to the real ocean,

e natinn has become captive to its mania for

We now

-k B B = 1

[l efer things that are safe ANC prediciand, and

1
caraful propramming, e Delieves.

leave nothing to

ERTICE
INALLY WE EEACHED Kagoshima

fomosuke's adopted hometown, and

] i:l",'.:rl oy wonder i IIL' El.L Erll L EFone |/
His residence was elegant
of his pet duck, Akio,
MAKINE

hygiene impoessible. The flat bespoke
stvle more commaonly associated with Califor-
nin dreaming than the wsogr gova, or rabbil
hutches, that Tomosulke
vears 1 had known him

still, Kyushu's renegade spirit was much in

with the exception Wl

inhabited the b room numan

i d1fe

i ou lﬂgl':'li all the

evidence., Behind us rose conlcal =hirovama.

L Eia I-
Lot ity S NG

monumeEnt to =310 1AKa
- 1 i
MOrs, WhHhere, 10 & the old warrior had slit

his bellv in ritual suicide 1

o Tokva's hated minions, From ths

could see the blue sweep of the hay
fleet of eight-man shells from Kagoshima Uni-
versity raced over the cresting waves, shout-
ing as they went

volcanic sakurapnma glowered

while 1n the background
i belchedd

I'hanks to the latest corruplion scandal to
rock the country's ruling Liberal Democratic
Party. ]Zl;- an's usually staid [ itical warld
was itsell churning with new fire. In onlv a few
vorters wiould uncetemoniousiy

putan end to 38 vears of LTYP rule and open the

remiersiin to Morthiro Hosokawa, an ener

W ES iRzl

e reform-minded poli
Fovushu's oldest samural famiiies
1|I“.- |I1-_.I. Ir .|-|-I r":._:-.l'l i | II!I_ II.I

It Heian from one of

L. ¥ The big

rvenlsaloe .'1."_}' seemed clear enoug
gap that's separated the people from the pro-

said Koji

respected local journalist, while

fesstonal :_-|l|i| ICIANS 18 Darrowing
-.-l|lll'-

RETILITH.. 24
| 51 sIippiRg e with him at s otfice
Ordinary citizens were finally demanding a
say in the affected thei
Whyv they were obliged to pay some of the
mdustrialized world's highest prices for gro
ceries, for example, or to live 1In some of 1ts
tawdriest housing

eses that lives
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trading partners, includineg the United States,

The makeover might take vears, Kolji
warned. But when it comes—if 1L comes— 1t

woitld move from the outside 1n —{rom piaces

like free-and-casy KRagoshima, not Duren-

cratically infarcted Tokyvo. Ever since World
War 11 the authoribies have thought only
but the fabled

0] 'wf:L:ruq the countrv rich.,

Il.l;l.-.u'll."---"I Il.-l'il.‘.rll ¢ WAS WeaAring thin with that
ald formula

" People want a new sense of identity,” said
koii, “based on the guality and the
nlace they call home." For an example of the
new pluralism, kojt volunteered, suppressing

a grin, © Look at Mr. Noda here.”

of life

Kyushu: Jopan's Southerm Cateioo

w, 1 had never thought of
Tomaosulke, inChent
T-shirt bulgmg with the unmistakable con
tours of mddie age, as s symbolic figure, atil

[ looked. Someh

who was dressed 1In an

| bt to admat that he did represent a sort of

-p|1r?'a triumph ol |n-r~--|.Li|--r-||-|"h-r:- VT

the lorces af organizalion and controd, and |
made the mistake of saving so

Tomosiuke smiled smuely, After all,

nly taken me 20 vears to figure out what he

iL il !||
and every other Kyushuan had always taken
is gospel: Liven their due, there was no telling
where the people of the south, with their fire
and fight, mght eventually lead themselves

il the Ff-:-=:_|1i-1'lrlﬂ1LL | [}



A rowdy crowd of macaws spatters their briliance on
a clay riverbank in a Peruvian rain forest. Why
they congregate datly to eat clay by the footful 15 still
a question. Study of these smart, long-lived birds
brings the promise of knowledge that may help protect
them for—and from —their admirers.

By CHARLES A, MUNN
Photographs by FRANS LANTING
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In one flash a four-month-old fledgling scarlet
macaw learns to [y on wings that sparn
almost three feet. Native to the Americas, macaws
have been coveted by collectors since Spanish
and Portuguese explorers took specimens

back to Europe in the early 1500s,

HEN Lthe morning s than three feet from head (o tal

eSS the Amazon tres I'he s LTI slimmer scarlet

FETU AN SINEes a wings with brilliant vellow

T ke clay bank on houlders. The blue-and-vellow
I Doer lEaEmbDopalks W TLasi 1] & Mo
e of The s ricl’s mast gl se and gold. A I LNres
life gatherings nake Lale ns lone o thete bod
riatisigs fieal i 1 Fli bii 21 13 i .I | ™= Tl

red, biue, vellow, ani green a 0 oSt arrive at the lick in

more than a thousand parrots nairs, some are shepherding off-
-'“'i 1831 ',..- RN = |.'||- R |-- .:'I. L E '|'iEI -.-.:II' 11 '.'-"'|;:' = DT |-- r
grab a Deasiul of ciny, o vital tectly capable of DIting off thet]
but mysterious part of thelr diel own ciay, bhut they re spoled
More than a dozen PATTOL Spe- Bleatine relentlessly at thelr

Lthroughout the day, but this way, and the ndults regurgitate
midmarmng crush belongs 1o clay into their mouths, pamper
the giants of the parrot world, ing them as they have since thi
the macaws day they hatched

Hidden in a blind a hundred Onlv & third of the macaw

feet away, I watch the congrega-  can get on the lick at a time
tion. Flyving in on wings of roval About every hadf minute the
hlue with a hint of green. the rotation i |:.='..:_:-"4 ana thoss
usKy rec-and-green Macaw 1x Nrieking for their turn from
the Inrpest, welghing three surrounding trees and vine
pounds and measurng more surge forward, The air reel

. | Foui | L Tk .
recearch poologist with e WLlalby OArinE aAbove and screams at

L GEDGRAPHIC 48 well [rom the flock and circle just
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TWINING CHANNELS of the Tambopata River bring water from the Peruovian Andes to rain forest at the edge of
the Amazon basim. Mostly untouched by the developmeént that has scarred neighboring areas, o0, 0N square
miles here shelter an especially diverse group of plants and animals, including eight species of macaws.

assault it with their loudest
cries, and the eagle quickly flies
away. | came to appreciate the
close-range power of that ulti-
mate macaw shrick early on in
my ten vears of studyving these
extraprdinary birds. A trumpet
blown straight inlo vour ear
wiould not feel worse,

HE FIRST Macaw clay lick

I ever saw was 150 miles

northwest of the Tambo-

pata lick, in Manu Na-

tional Park, where | was
restarching small forest birds,
Cther biologists and T assumed
that it was the only mecaw lick
in the world. That"s how Hitle
was known in 1984 when 1
began the first study of macaws
in the wild for the New York
Loological society, now called
NYZ5The Wildlife Conserva-
tion Soclety

Macaws: Winged Ratnbows

Today we have counted 18
major hcks in southeastern Peru
and heard reliable reports from
the region’s native people of 15
others. There are likely dozens
more on riverbanks in the mme-
ceszible reaches of this forest —
argunhly the most biologically
diverse and intact ramn forest in
the Amazon, and in the world,

Sixteen species of macaws
inhahit tropical forests from
central Mexico to northern
Argenting, distinguished among
the world's 340 parrot species
by their long tatls and huge
benks. Eight are considered
large, the others weigh a pound
or less. Nine are endangered or
threatened, and Spix's macaw
of Brazil may soon be extinct in
the wild. Macaws' intelligence
ranks them among birds as
chimpanzees rank among apes.

Eight species of macaws

remain abundant in southeast-
ern Peru. But when [ began
to study the reglon's three
largest —the red-and-green,
the scarlet, and the blue-and-
vellow —the hirds and thetr for-
est were facing some of the
pressures that have imperiled
maocaw species elsewhere.
Fortunately, export of rain
furest birds (outlawed by Peru
in 15973) had not been a problem
in this wilderness east of the
Andes —it was simply too re-
mote. But the 400 Machiguenga
Indians in Manu National Park
woild occasionally shoot
macaws for their tough, stringy
meat if a day's hunt for spider
monkeys and tapir had failed.
Also gold miners were pushing
into tributaries of the Tambo-
pata River, And that region’s
virgin stands of timber were
luring commercial harvesters,
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FRYye e an 1en

I the Maochiguenes and &Lh-

Ers could make money showin

WO MACAWS | Urisis, MacEw

ition—and the conse
vation of their Amazon habi-
tat —would be profitabl

WO fledgling ecotourisn

INCusiry (s under Way, andg

nacaws contringied to Peru

recent prop cal #0 cronte & B

millicn-acre national parg in the

N THE MAIP Manu ;
than & hun
dred males north of the
(uren T million
he Connecticut-size
park probabl
¢ of plants and animals than
any other Feglon o
palm of jasg
- ocelots, e

R PR E ||| |
; EMPE]

hriliiantiy calored tree (rog

hundred-pound catfish, and a

thoosand known kinds of birds
| he human population

pes around S00; two villages

nd scattered clans of Mach

rensga Indians and about 4

Peruvinns, Americans, and

FUropeans working with nre o

! " | R S
the Cocha Cashu Biological Sta-
| B

Lo, II_!'. rmieda oy Ilill..:'." | |:'-:|.-

Lerporgh of MNorth Carolina's
Duke University, 1here are al
sevieral tiny clans of Masheo-
Piro and Yaminahus Indian

whao are rarely seen. thev leave

EVErVORe else I peace and wisl

thie same for Lthemselvies
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A CALLERY of portraits enables

a5 Munn and his wile

author Char
II||::":.1F1=.. (0 .l':l"l'll f'l.' -"|l'||'|'|l'||..[|i
red-and-greens that visit a nearby

L] . E L L z
'-.n..'l '::I'rn_‘l L alMAE |

ciay lick an the
‘Limes of face [eathers are as

inlgue as fingerprints,” Charles

explains. With this knowledge of the

oCal macaw commuanity, the Munns
can build a picture of each bird's
hahits and mteractions throovghoot

the four decades of |15 life

work began is 12 winding miles
from the Cocha Cashu station

River, Near the lick we cleared
ground for the Machiguenga
Ccollpa Biological Station

A thousand-square-{oot ralsed
wooden platform with a palm-
thatch roof serves as kitchen,
dinmng room, and work area
There are seldom more than o
doren scientists and assistants
camp at any one ume. We sieep
on 1
daow mesh (e enoush o keeg
outl the tinlest insects, We stock
the station each May, at the end

of the rainy season, by loading

e ground tn tents with win-

o] and gear onto & lumber
lrick in Cuzeo and crossing the
two eastern ranges of the Andes
on a single-fane dirt roacd

More than Aive hours out, the
roiil |.|'.||-.-. at the ‘_.|'|| of rh: g
ond mnge, and the green sea of

Lhe Amazon basin swells to the

b

e
= | =

norizon below. A seven-hour
descent fram cloe Jl| fore =1 IO
lowland forest brings us to the
e1ght-family village of Atalaya
an the Alto Mardre de Dhos Riv-
er. The next moming we move
ol supplies into 55-footl cargo
cARnoes and push into track]ess
rain forest. After five hours we
meet the Manu Kiver and veer
northwest for three hours. The
next day six hours of slow mo-
Loring brings us o camp. We
sleers well that night and awake
it dawn to the cries of macaws
ALY, RALICOUS RIRDS
winild seem to be easy
But
when macaws flv into thi

subjects to track

flense forest canopy to
search for food, they become
invisible and almost silent

Lo leart what they were ¢at-
ing, my assistants and I spent

the first two seasons of the study




walking the forest and listening
for the subtle sounds of debris
falling onto the thin laver of Teaf
litter, A sure sign that parrots or
monkeys were feeding in the
canopy 120 to 180 feet above.

If the falling seeds or fruit had
seoop-shaped beak marks, we
knew we had found parrots, and
we hoped they would be large
macawse. If we waited mn-silence,
the birds would often reveal
themselves by squawking quiet-
ly—commumicating, we now
know, with family members.
Then we could locate them with
high-powered telescopes and
ohserve their feedine behavior,

We dizcovered that miucaws
break through the pulp of froits
to get directly to the seeds,
which they crack and eat. They
alun eat the pulp of some fruits
and occasionally flowers and
leaves. But their main goal is
seeds, making macaws onlike
mo=t hirds in the |'.|!'l'I-F1'i.1,.‘J-|.|. forest

In feeding, n macaw displays
mammal-hke dexterity. Each
muscular leg powers a foot of
four ¢lawed toas, two facing for-
ward, two backward. The bird
can hang upside down or reach
sidewnys effortlessly, anchored
by one foot to pick fruit with the
uthir, Its hooked beak can act
at a third foot for climbing

COnce the bird has lifted a fralt
to its beak, it cannot see it, but
its thick tongue judges the shape
and works with the skills of a
thumb to rotate the Fruit and
posilion itsseed for crackmg

No seed nppears to be &
match for that beak. We find

IN A FIREWORES BURAT, macaws {ift off
from a ciay lick on the Tambopata

River. Such spectacles are a major

attraction lor a growing ecotour-
ism industry, which generates
jobs without harming the birds
or destroying their habitat.
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macaws eating in mahoganies,
kapoks, coral bean trees, and
rubber trees—among a list of 60
or &0 favorites. But | think they
experiment with evervthinge, It's
part of their corious nature to
bite and test. How hard is it?
D= it taste sood?® [ 1 eat one

or two, will it hurt me? And in
o forest of maybe 2,000 species
pf flowernmg or tros
ing trees, plants, amud
ey
upon something thev
haven't

VIS, Ay Ciime

seen  before,
tha! blooms only every
FOW VICArs

But if macaws s=em
to have no lack of food,
why e they also eant-
g riverbank clay?

We found that the
clav is high in salts and
minerals the birds may
not get from the -
marily vegetarian diet.
Even more inlriguing,
analyzed the
CoOMmmMmOoniy eEten seeds,
we  discovered that
many held toxic chem-
cal  compounds—tan-
nins and alkaloids. 1

brie] chewine the seeds

i e

myself.  Some
sweet a3t first taste, then

my mouth began Lo tin-

WLt

gle. burn, and swell

It 15 hikely that ma-
caws take almost daily
doses of clay to detoxify them-
selves, Clay binds to the toxins
vl spieeds them through the
body. Indinns in the high Andes
eat clay to counter the effects
of bitter wild potatoes

Another ¢lue is the seasomal
fuctoation of visis o clay licks.
Wioal vears macaws eat less clay
during May and June, at the
start of the dry season, when
many planis are flowering. Hy
late July the licks are active
ngain, and the macaw crowds
peak in Avugust and September,
the driest time of the vear, We
suspect that as food sources

Macaws: Winged Raimnbows

dwindle, macaws may have o
fill back on more toxic seeds

To pinpoint the biochemical
function of clay eating, James
Crilardi of the University of Cal-
ifornin at Davis 15 now analyz-
ing dried foods from Manu for
thaxic compounds. In lab expert-
menls he i3 also feeding these
foods to Amaron parrots — more

WITH & WIEKED BITE and & tomgue 45
meile a8 a thumb, a blue-and-veiiow
will open a nutritious seed with
ease giter tearing away the frull
L 1he mymad Trmls and [fowers
avallable to macaws (opposite ),
many contam toxic seeds that

fend off predators. The birds
show no ill eflects; they may gain
protection— along with basic min

erals — [rom the clay they eal

manageahle macaw relatives
that atso eat ciny in the wild

ACAWS NEST in coey iree
cavities a hundred feet
or more off the ground.
Two guestions loomed
iI_"-] &t oul to il'|1.'1'"‘||:i-
pate macaw reproduction,. How
willld I get up there, and how
waoLtld the birds renct
pnce | did?

Climbing straight
up mast raim forest
trees 15 pol & good op-
ton. Thelr trunks are
highways for stinging
insect= and are tangled
with vines and brome-
lads. T took mv lead
from the technigue of
cavers, who need to

el up and down frag-
e cave walls without
touching them — then
improvised

| start with a giant
slingzhot, Inunching a
weight on a long thin
e over a hranch
near the nest. Then |
tie o climbing rope to
the unweighted ond
arud prudl the weighited
end by hand until the
MopE 15 hanging over
the branch. With one
enidd anchoroed to the
hase of a thick tree, 1
attach a harness to the
other, st in L, and hoist myvsell

dfld BN NE

using specidd clamps

Az T approached my first nest,
where a red-and-green macaw
chiek was about to Hedge, 1 hid
4 feeling that the adults would
not atinck me outright. But 1
honestly had to wonder: If they
obected 1o my presence, would
thizy use their considerable intal-
ligence to size up the situation
and bite through the rope?

In fact they did neither; 1n
stead they sat on & close branch
and screamaed, The fledgling
cereamed. | wanted to seream s
I stuffed tollel puper into my
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populations could not guickly
replace those taken, What my
olleagues and T learned amone
the macaws contributed to tha
[]. 5. imiport ban that became
effective last vienr

Ohur data sugeest that inon
sample of a hundred mated
[rairs, only to 20) pairs tn
boy reproduce in a given vear and
that only 6 to 14 fledglings will

come of these efforts

b i 1: i
ke, we can distingutsh b
EVEEnl | % N | Y (Urnne
rand nest 'l .
EEOINE - B i 11 i ]

1 ve Pwn roes. W hile 5
i IDALeEs L (0rF 10U Wikl
her pariner brings ber tood i
has swallowed and stored 1n

Falnwale r edien Y HFNE-
Lii ARSI WOUCANTS Oor DY wWed -|'-|_

plled tayras, they hatch in [al

every mesl. It

_
e
—
=]
e
=]
-
——
i
—

ibhime seldom survives, Usuzali

it of the nest. Bt my col

ARG ks Tirsl zanitv feathers s andd made a8 mental note egine Daniel Blanco famalloa

that industrial earplugs would of the University of Cuzco found

be part of my next climb ane red-and-gréen burted 1n th
il !. -9 A ||-- ':-'!ll- I i 'I ik I-i_-: .'lll:.ll I .i.l .'__.l i Il"i I I' % 100 sl I-i'.ll-
AT i e Lhousanas ol AsCents 1o When a macaw 15 ready Lo
I Il .I -il' ||| ' w An 1 o X .
chinrt e 1 1440 mAcCAw nests ||:_|I__:' at three (o IoUur montns, 1t
alchi g hollow [ree [ronk, I he screaming occurs only o g large Ac its parent bt it
bE e wrEa s Ly Tl o= 11y s -E a0 i BLN Vianen
womie now thrive in nests of tex the initial visi 1 follow-uj ||_I. | y learn, Maneno
trips the birds simply watch as VETDE 15 DOy oul of Ure nest
Frep i i - FemEsrE s 1 =i . - 4
0 Pyl i CAFCRET Uk we dangle before the nest hols hole i3 the first challenge i
e sich nest to the ton of & tres o count eggs, weigh hatchlimgs, the hole 15 quite nArrow. Some
. i [ollow thetr progress. 1 hey times the parents cul back the
where hie will strap il in place remember us, nestling’s rations to force it to

ill.l _.I':ll'_' I:'l I' '_I__-I | I:Ii.l.. ll:r' 'II[ ':I

WAS STTLL LEGAL v th Fhat was the case at the red
has increase cessiul breguing - =5 o S e
Abe 1%s0s o Import Wik and-green macaw nesl 1 frst
tropicil birds into most of climbed to. When the nesthing
the T, 5. Upponents of [inally squeezed out, it 1lew
thts [HOHICY WeEre gatnernmg s kwarclv Lo 8 hearby tree, 1
enlific evidence to back doting parents flying just be-
their conviction that wild bird hind, squawkimg what probably
137 Voliowal Geoprapiic, January 1904






was pelvice andd end DUTREEmEnL,
Then the yvoungsier flew & wob-
bly course throwigh the forest
mid-story and crash-landed in
saflt leafy branches. Several
davs passed before it was flying
confidently with its parents at a
stately 10 mules an hour

ACAWSE PLAY and interact
with each othar in wiys
that most otbher DITAs
don't. A pair of mated
adults will preen each

other and thewr offspring for
hours, removing liceand ticks
and naturally dispersing body
oil on one another & leathers
Chey don't usually socialize
with macaws outside their
nuclear family, but they talk to
each other constantly

In & trio or quartet of macaws
weoan identily the voung o
their eve color. Their iriseés
are dark, becommg yellowish
white with age. But their
behavioris a glveaway tno
LEVER when thev can care {or
themselves, they often preteénd
to be hatyes

Macaws usaally ledave their
parents and start locking tor a
mate at age two or three, Fing-
ing & place Lo lay eges is a far
more difficult matter, 1 learned,
to my surprise, that a contribul
ing factor in the macaws' low
reproduction rate isan acute
housing shortage

A spuare mile of virgin rian
forest in Amazonian Peru con-
tains fs few as one or two nest
sites that are deep, clean, and

|:||__',' ENMIEDN 10T IGrge ImMarnaws.

A HUNDRED BIZZYING FEET high
Eduardo Nycander von Masseribach
examines a blue-and-vellow lor par-
asites. Twice & week he checks on
the progress of dogens of chicks
WEIghIng and measuring hem

balore returning them (o their nests
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The blue-and ¥ eHows ook [or
dead palms in the rver ood-
[_.]:1|'!1';i H-!=|'|-.'1‘.'|l'|-'.__’1 rens seek

hardwoods an higher ground
Vierzatile scarlets use both.

r:.l:-llzllllli..lllr] 14 1IEeEn 20

'l_l:‘ll'r:- |'r':|

claim to a nest hole, they guard
1t vear-round. We came upon an
attempted takeover one day and

watched fighting birds
tumbling 1w a blur of
red feathers, Heak-to-
bk and talon-to-
talon, they separated
just above the ground

A couple of blue
and-vellows saw their
chance (o grab A nest
occupied by a single
parent and two young
nestliings: and Degan A
harassmenl campaign
The solo adult, perbaps
widowed by mn eagle
attack, finnlly had to
leave its voung unpro-
tected in order to eot
food. The marauding
pair grabibed t

e largel
nestling and droppaed i

20 feet to the ground
killing it. The parent
returned 0 defend the
stirvivor, which then
Aedged prematurely a
IPW davs
viciors moved 1o, bt

ater. Now the

L |_I.'=|I'-!'-"|I ?-'..I.:'r'l-'l'l T
to feed itz fledgling,

which took shelter in bushes
After several dayvs the interlop-
ers left to nest in a palm right
next door, and parent and fledg-
ling llew off Lo another nest siie.

N ARCHITECT from Lima,
Edunrdo Nycander von
Massenbaoh never tmag-
e he would turn his tal-

ents 10 de SIETEINE homes

150 [epd

i
up trees to mnst i and monitor

1Gr macaws —and climi

them. But working &5 my fssis-
tant in 1987, he savs, “brought
me Lo A crossronds in my il

Nycander 15 now also a Deld

Macarwws: Winged Kamnbe

and-greens |.1_‘.'

brologist-and the director of the
Wildlife Conservation Society's
macaw project at the Tambo
pata Kesearch Cenler. Much of
the work s financed by a Lima
brewery, Cerveceria San Juan,
and Rainforest Expeditions, a
ompany Mycander created wiath

macaw biologst Kurt Holle Fer-

panderz to introduce tourists to

RED-FACED FROM ANCIETY, blue-and
yeliows (left) guard a nest site [rom
anather pair scouting for a place to
bread. Lnce 1e rains swaep in e
season of abundance, a [emale
ir5tial ) |,]:-':- Iwo epps wiich she
incubates for a month. Macaws are
thoughl Lo mate for life; both sexes
[eed their allspring. In close quar
lers (above) one regurgitates food

Into the mouth of a hungry chick.

wild macaws, The center, 600
yards from the spectacular

[ambopa
much like our camp in Manuy

ta Kiver clay lick, 15

Expunding macsaw nesting
OppOriunIies 15 one ®m ol the
center. MNyvcander and his Held
director, José Moscoso Garcés
experimented with several mnte-

rinls for birdhouses (wood

wias dlevoured by ter-

mites within tw

viears: metal rizked

gverheating) before
seftiing on PVO pipe
Ihey burn the outside
then scrab it wit
cieel brush (o grve

it the same color
ind texture as the
LIee {runss

In 1992 thev hoisted
g% PV nests, 14
inches m diameter,
it feet tall, and
trapped them o the

trees, All but one, for
FEASONS WP Fe UNSUre
of, attracted macaws,
nll scarlets
Last vear the centet

launched another mis
sion: to balance the

hances ol survival for
that second macaw
nestling, Nycandes
andd s beam Loog 18
weaker siblimes from
nests inatural and ar
ficinl). They fed them

[ormula by hand, slept with
them in the norsery af mght
and lived with colorful chaos
“1The birds are very loving,
Nyeander reports. Y They con-
trol their billz to past mibbl
softly on our-ears.”

Wy ild macaws ook o soctal in-
terest in the foster birds as they
beeran to flv. Now |R macaws
that probably would have disd
in infancy have joined the clay-
lick throngs. They return to
camp for daily visits

[ e overriding pood rnews
from our housing and diyv-care
expenments in Perd 15 that we

La
-]



have two proven wavs to trv to
bierst thie most endangered
mucaEw populations. Wildhife
Conservation Society biologists
are plready setting up the nests
i Bolivia and Brazil.

HE IDEA that macaws
cotdlel be ratsed by hermans
and still suceessfully inter
act with wild Mocks cam
from the practices of the
Machieyenea Incinns, who
woutld cut down trees Lo thke
nestlings ns pets. They were alin
using bows and arrows to shool
for food when 1
arrived in Manu, 1 st firel
thought that th
oo skittish to study. With time
the Machiguenes and 1 began o

arhull macaws

bircls wotild b

Nl now
they have become allies m

learn from esch other

MAacaw Conseryatiod

Thi*v ngreed o stop hunting
ind capturing macaws, to halp
us locate nests and lick
li=ch ws what Lhe birds eal In

The Wildlife

Conservation Society in turn

5, AN ti
different sepsons
provides shortwave radlios,
money for boats, medicine, and
pcducation, and ndvice on run-
ning the Machiguenga's towris
bungalows, which sit on Cocha
sudvador, the fingst lake in
the Manu region

Fifty miles southesast, the
maciw clay lick at Binnguillo
on the Madre de [hos Kiver, 15
not officinlly in & national park
But it {5 treated as =uch by foul
Chuechus-speaking Peruvians

whno, &8 wilderness homestend

™ -
1P |
Ll Ly M1

v claimed 5,000 aores
I'l BE S

had come 1o Manu a few vears

ariing the ek in L9849

Kilkig'
Lhetr band at conservation tour-

ism, they filed a land claim and

J-bed] Man

earhier to work with me

Built the rusts
Parrot Inn
The partners survived the
-I'.IITI:' in Fertivian tourism
LR |.-l'..'|"'l'|'li|'l'7" 10 Fiss A5 [
returns to the coontry—by

erving meals to boats of

|38

Ouechua-speaking gold miiners
from Cdzco, who pass by datly
to pan rivers downstream. They
taught the miners about the lick
and showed videos, provided by
the Wildlife Conservation Soci
ety, of macaws and other wild-
li{fe in the Manu area. Soon the
miners' commute was sounding
like n nature tour, with the boa
drivers and passengers calling
il names of passing flora nnd
fauna. ' No throwing traszh or
L
drivers announce as they doclk

the boats at Blanguille. “'This

hothening animaals here,

1541 [NITK
As | had hoped, ecotourism
£ helping macaw conservation
pity for itsell and at the same
time ramsing awarendss of L
irels
Fambopata has been planned
with o farsighted
of Peru

economic needs. Heyond the

[he national park ir

Lbalance

. conserviation and

northern edee of the park
commercial fones for gmall-
seale streambed gold mining
nnil Brazif-nut harvesting will
g the forest cover. The coun-
try will also profit from tourists

drawn Lo the rich wildiide 1o

1. &-mitllon-acre park that will
protect the world's largest
known macaw clay lck

EW HEEARKTHREOLUHS 1IN
macaw research should
L NapreEning thiis year
Accurate tracking of
macaws in a rain forest is
impossible from the ground
[adio cellars won't work;
miacaws nonchalanty destroy
them as they preen one anotie
We have been able to follow
their paths to and from the clay
licks only rom obzervalion
POSTE N

hichest ridees

e ballest trees on Lh

waving in har-
nesses with oor eyes pressed 1o
telescopes. Now we wall actually
he able to fiv with the birds, in
an ultralight arcraft equipperd

with pontoons

.r |:~ bl rds

AS CURNILES AS TODDLERS, young red
- i = i s =l .
and-greens chew apart headphones
t the Tambopata Research Conte
L1 Il.ll :'..ll I-'I.Illlll EE -.I."II - -'i 1 -.r

since macaws often fatally under

femid T Youngar ol their two
chieks, ressarchers redcaed 18
weaker siHings 1o raise by hand.

& Prypal I L . i
Besipged at feeding me, Alvaro del

Campo flinches from a nip. "~ They
have dilferent personatities, and

sorme are very difficoll,” he says

ow 1y Tree in the ""-rl--'-l_

reinforcing the local population









Golden-rumped Elephant Shrew = Gemus: Bhpnchocyon  Species; chrpsopugos
At slee: Sesrage 2P em; o, 29 orm Adudf iselghi: 53 g Habital: Coosfar foress and g
redr dn Kenpa Scorviving nuber: [Ininown Fhotographed by Grien Hathbu

WILDLIFE AS CANON SEES IT

A carpet of dry leaf litter rustles and  the golden-rumped elephant shrew. To save
crunches beneath the long legs of a polden-  endangered species, it 1s vital to protect them
rumped elephant shrew as it busily turms  habitats and understand the role of each
over leaves and twigs i search of msects.  species within the earth s ecosystem. AS &8
Every few days the elephant shrew selects global corporation committed to social and
a new sleeping nest from about ten domed  environmental concerns, we hope to fostes
leal chambers which 1t has constructed  a greater awareness of our common obliga-
throughout its termtory. Deforestation and  tion to ensure that the earth 2 hfe-sustaming

levelopment are threatenmy the survival of  ecology suraves mitact for future generations
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Czechoslovakia: the Velvet Divorce

The establishment of Czechoslovakin wis less o
marriage of convenience than a shotgun marriage.
Ratherthan a divorce, its dissolution, deseribed in
the September 1993 issue, may be called dn annul-
ment, implving 8 correction of something that
shouldn't have happened. | challenge one Czech's

claim that 85 pervent of Czechs and Slovaks alike
were against the breakap. Slovaks cried out for
independence and decided to dissaciate democrat-
ically. Thev have hid nodesire to be lorded overby
Czechs anv more than by Hungarians, (Germans,
or Soviets.
Crl E, Sacan
Violant, Pennsvivania

Thomas Abercrombie should be prassed for his
objective and well-documented report. However,
recent evenis may call for some revision. On June
13, 1993, a popular politician, Jiti Hiajek. founded
a avic movemant promonng reumnification. Hijek
has singe died. but the movement, which has no
status as o political party, 18 growing.

Cine also notces that Crech armiocrats, once the
largest landowners, and churches, especially the
Roman Cathobe Church, sre reclioommg fand. Yet
many argue that without up-to-date methods nei-
ther group 15 gqualified to work the land

MiLoS SEHok DE WSSEROR2ICZ
Professor of Greography, Emerifus
Eavrern Kenrucky Universiry
Richmond, Kennicky

Crzechs and Slovaks ¢could have lived peacefully
together, but tension; even hatred, hns olten been
fueled by ouiside agitators, primurnly Germans.
While Bohemia and Moravia were occumed by
the Nans, the people were brutally tyranmzed.
For example, the entire male population of Lidice
was exterminated, women were senl 10 conceniri-
ticn camps, and children were placed with German
families 1o be raised as Germans: Many crimes
were committed by the Sudeten Germeans, made
fanatical by Hitler. The Nans established an
*independent” wvassal state of Slovnkia, from
which they broadcast hate propaganda against the
Crechs. The lasting poison of the Nazi erads largely
responsible for the impossibility of the two nations
being governed as one.
Jaroscay Kriicag
Lansdale, Pennsvivania

In 1945 some 240, (00 Sudeten Germans died while
fieeing Czechoslovakia, where they had hived for
centuries. The restwere later forcibly evicted from
home snd country. They were subjected 1o ethnic
cleansing to the extent thot my grandmother’s |54
grave and marker were, by 1945, appropriated for
i Crech body,
Maria REVES
Carlprmebia, South Caroling

Crechoslovakia is the country not only of Hadek's
Crood Soldier Schweik but also of the great phi-
losopher of democracy T. G, Masarvk, Surviving
under the commumsis favored the Schwetk aspect
of our character—shiftless, dishonest. obsequi-
ous, chuuvimstoce, and patnonalistic. Today we are
seeing the comseguences. We cun hope, though,
that ltfe in freedom will bring forth the spirit of
Masarvk—honesty, tolerance. seli-respect. and
respect for others.
Ersazme KoHAK
Prague, Czech Republic

Britain's Hedgerows

You relate the beauty and the animal diversity
found in hedgerows, More sigmificant 15 the Fict
that they greatly reduce water and wind erosion.
Evenon a slope as mild as 2 percent. six-foot-high
sl accumulations have been found on the uphill
side of English hedgerows, Thus they provide
a cost-cfiective method to curb soil erosion.
Hedgerows, often referred to as windbreaks im
the U.5.. actually increase crop viells becaiise
they block moisture-absorbing wind. Hedgerows
can prowvide brewood and a valuable crop ol frus
of nuts, and they abyorh a lot more carben dioxide

than an equal srea planted with crops.
Haxs W, Morsracs
The Hedgerow Rapndation
Chicaga, HHineis

The loss of Britain's hedgerows I8 analogous to the
loss of windbreaks and woody ficid borders on
L. 5. farms. The key to preservation here lies not
somuch in government incentives as in education.
Research at the University of Nebruska. Lincoln,
hasshown that preserving wandbreaks boosts crop
vields more than enough to make up for the land
taken. Field borders also provide habitar for
beneficial msects, Innovative UL S, farmers are
mampulating the spedes mix in windbreaks to
attract specific predators of the pests that plague
thewr erops, allowng the reduction or ehmination
of pesticudes.
Craic Cramen
The New Farm
Emmaus, Peansylvania

Nt all bedgerow scholars accept as infallible
Hooper's hypothesis for dating hedges. Hooper's
mothod assumes that hedges were planted as one



species and that later mvasions, accumulating over
time, increased the number of species. But hedpe-
row planting was not consistent, Thomas Hill,
writing in the 1570s, advocated planting as the
Romans did: Seeds of thomy briars. gooseberries,
barberries. etc., were mixed with meal, spread
into a hemp rope, und dried. The rope was buried
along the boundary 1o be hedged. [tis by no means
certian that Hooper's method is as scientibc ar
accurite as vour article implied— though it could
be a useful guide.
Priawa WeLLs
Washingron Crossing, Pennsylvania

My wife and I planted a hedge i the spring of 1953
witha single species, Rosa multiffora, Recently the
director of the University of Machigan Matthae
Botanical Gardens identified 13 species of plants
in the hedpe. I gives me a real feeling of accom-
plishment to consider that we have grown a 1 K-
vear-old edge in o mere 4 vears and four months.
Cran Crawronn, Jr.

Ann Arbor, Michigan

New Sensors Eve the Rain Forest

Your article ts an impressive descnption of the
fevel of sophistication that sgence 15 providing in
understandimg the impact of deforestation. How-
ever the question remains, what can we do about
it? Florestn. a nonprofit organization, s focusing
on the small subsistence farmer, Developed im the
Domimcan Republic, the program of training and
low-interest loans enables slash-and-burn {farmers
1o switch to fast-growing wood and frut irecs as
cash crops.
During o four-year growing period, a revolving
fund provides income to supply basic needs and
helps him or her (we hove severnl women farmers)
riise alternative crops such as oregano and vine-
growing fruits. Once harvest begins, income can
mcrease tenfold from $300 to over 33,000 a year,
The stumps of harvesied eucalyplus trees resproul
for continual harvest in ensuing vears. Soil erosion
und depletion are almost elmuinated,
RodeRT L. AINSWORTH
Executive Direcior, Floresta
San Diego, Caltfornia

Having traveled through much of Belize, | know
the Belizeans want to keep their [orests healthy,
but they need hard currency. As one trivels the
coast south from Dangnga to Punta Gorda, 1
becomes apparent that the entire lowlands from
the Mova Mountains 1o the Canbbean are ander
dhrect attack from citrus growers pushing back the
farest 1o enlaree their plantations
Apan GER¥CKE
Frurtiand, Missour:

Pecos River

| nearly cried with homesickness when 1 read your
story on the Pecos River. | followed my husband

to Colorado earhier this year, and though watching
the Bght play across the face of the Front Rangeev-
ery morning is greal, | get tired of people telling me
how much betier the scenery is than 1n West Texas.

Asan oil company engineer for the past 1.2 vears,
| traveled grasslunds of that ares. watched the sun
sl behind the Davis Mountains, looked for the
mesquite blooms that herald spring, followed the
filght of the sandhill erane, and ate chicken-fried
steak in every town on or off the map. The people
defime o land, and nowhere arc they more resthent.,
tough. and friendly than in the beautiful. harsh

Chibuphoan Desest, Wit B ORiisce

Fittleton, Colorado

As n kavak enthusiast 1 have traveled the Pecos
many tmes—rom south of Girvin all the way 10
lrnan, when it has ramed cnough. At no time dur-
ing my trips have Dseen any sort of pollution, spall-
ing of oil, or waste by-products littening the banks
of the Pecos. There are many operaiing oil wells
i gas plamts along the nver, and their well and
hattery locations are spotless. I ail leaks develop
slong sy pipeline, they are immedintely taken
care of. As for the people out “vonder,” you will
always receive asmile, helpif neaded, and some-
one to tlk to over h cup of coffee or a tall glass of

ieeclthe. L. B. Loxe
Rig Lake, Texas
Wandering With India’s Rabari
I sdmire Robyn Davidson's cournge and persis.
tenoe as she experienced the hardship of the
Rabari people by being part of their lives. In
them she was able to ghmpse the beaaty, affection,
and kindness: that all human beings possess. The
Rahari are luckier than millions of people in India
who have very little to eat, o shelter, and minimal

help from the government, Masar Bran

Varcouver, Washergton

The photographs of Dilip Mehtn crysiallize what
Robyn Davidson experienced. _
H. L. BarrerT, Ju,
Alexandria, Virginia
Being a Gypsy and having lived the first | S years of
my life ravelmg, | felt o kinship wath the Raban
and could well understand and envision the waysof
their hard-carned life. Even were | not, Davidson
lai it out well. elling vs of the things that were
misery for her but ssmply a fact of evervday lite for
the Rabin, One was driown Into the scene by her

writing . Ms. Davidson has o new fan. _
Leo W, Covel

Beavimiont, Texas

Letters shonld he addrecwd fo ForiM, Moticina!
Gieographic Magazing, Box 37448, Washingion, [ €
2001 3-TH48, grd showld include the senider’s addresy
arnud telephone mumbidr, Mot al! Tetzery car be wspd.
T thidet e will often be edirted and excerpinl.

National Geographic, January 1904
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Colomal America’s First Science Center

nanonke Istand near dhorth Caroling's Chualer Banks 18
svnonymous with the Lost Colony and Virgimes
Drare, the hirst Enehish child born in the New

World. Her fate, and that of 114 fellow colommsts who vai

mhed between 1587 and [5WE, remamns unknown—z mivs-

tery that has overshadowed the intrruing rale an earker

Enghish settlement on Roanoke plaved m U, 5. hostory
In 1585 Roanoke became England’s first foothold in the

MNew World. To prevent Spanish eXpansion north from

Flondo, Sir Walter Rileigh sent a detachment 1o himdd a

fort on the =land. Mot of the 1S men were soldiers. Bui

0 assess Lhe Te@on s commeral polential (b previops

nad reported that Roanoke Indians woreg cop-

per ornaments), Rateirh sleo sent two s¢lentsts— Thomas

Humol, 8 surveyor. mathematicuin, Astrondsmet, dnd

ceanographer., and Joachim Cans, a metsilurgst
Mow [vor Mol Hume. the rétired senior archadoloais

of Colomial Willimmsbarg, has discovered where Hanol

1 §
[ I.Il':_|.|: LI

st Crians il thetr dirt-Tloor |aharataors, the Tirst sé-
.
ence center in colomal Ameren. The fnd wuas “the most

xciting i a lifetime of discoverics

he savs. “What Hamnot and Crans
lcarned. justibed i ."._'I.-'.1-.I % 1nvest-
ment in the Mew Worlad.”

MorEl Hume and hs late wafe
Audroy, dectded to dig at the For
Haleieh Mational Histone Site after
reeviduating finds from earler exch
vatinns, Hocks. bumed on one end
s 21 ind down an one sedi b

een thought to have been used for
sharpening toods, Mol Hume specu-
lated that thev had formed the round
maoith of a furnoce. Artufacts prev

usiv uncarthed near the bricks
mcluded sherds of ommtment pois and clay crucibies and
chungs of copper, © Mot reluted 1o domestic e, he
recalicd. Another clue was one brass apothecary weight
[Bsiftaovn, at froot |, matched here with o <2t from th
Mol Hume's excuvation —funded by the Mational el
yphic Society and organized hy the Virgima Compiany
Foundation —uticovered over b hundred new artifacts
fragments of crucibles (center right ). flasks, and libora
tory glassware; 2 chunk of antimony for processing siivel
pnd other ores (center left);, and a burned bowl possibly
used mn distilhmg. Pieces of charcoud ixely were fuel used
by Orans 1o assay muinernds i the iwrnnce. Secds and nuts
mav have been part of Hariot's pharmaceutical studies

Helntions with the Indians soured after Ehe siicher
tacked o village ., and the English returned homae i 2586
Harot™s aceounts provided Eurdapeans with the forse
cdetatled look at NMorth Americs s southehst ooast and
rmred future colonists. Among them: the men and
wiomen who the following year settled wihiat wiomld be

remombered ns the Lost Calony

IlIII-'II Tig T '.'."'_'- |"".,|r-'|'.' F i .II|'.':'.' i Gy |I i .‘.
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A Close-up Visit to a Passing Asteroid
C lementine 1, an experimental spacecraft

scheduled to be launched this month, aims to
‘ wisit an asteroid zipping through earth’s

neighborhood. The cigar-shaped asteroid was
discovered in 1951 during the National Geo-
graphic Society-Palomar Observatory Sky
Survey and named Geographos to honor the
Society’s role in mapping the skies. Clementine
1 will pass within 60 miles of it in August, when
the asteroid will be eight milbon miles from earth.

Studying the images Clementing s cameras trans-
mit, NASA scientists hope 10 measure the
asteroid, thought to be two and a half miles
long and a half mile wide; to determine its
composition; and Lo learn if it broke off from a
larger body or formed by tself. If all goes
well, a second Clementine will call on two
other asteroids and perhaps a comet in 1%96.

Mission completed, Clementine 1 will sail
into deep space. There, like the hercine of
the folk song, it will be lost and gone forever.

A rust EAYE SULLG -I ] alsn escapodd unscatine
| mave way.” Most artifact knd the Mlood 1 Hed a “new™

including milbons collected from geologic site when Coralvalle L0Ke
e B OSIET SIEE MLy |:.|'I =t =l lowa overtiow I3 ECTETELE s
[THCHA wit five feet of wiler wav, hatins [ossils bensath 1
poired mto the centy MUSEImn downstredam: | housand T

Lorushed under @ shade pord gited, many to mage rabbings
Hlassic homebult Crlasar (left) wa belivw | of dreatures that ived 37

e Ol =252 51 | FiEl AR it Lo wesmn AR T R R R

Flooding Damaged Museum planes swamped. Wtet period —unother time the Midwest
£ ; e to 15 feet at Forn d WIS OROCTWaLCT { '

Record of Region's Past ARGy

| .
s Lt surmmer s foodwaters ntury Fremch fort “
AI..-\.' I.- -'ll -.: L -'-:E- I- I.I'- -- 'i‘ _. = ". 1 II.-I I“".
AMidwest (page <12 ), =0 did VITSRISSTPPE n [Tl et
the fears of those who care for th [n Ransas City, ©Mis-
repion s hsion anil archieo goirr, exhibil '
lenrrcinl- sates ancddies, chaps LrtL
In the llinois River Valley, whet hoots weme damaget
homans have lived stnoe at least it the American Rova
TSEN 1 : L} percent of tha SWlseum
srchacoloecal record was fost or But plvywood-and
L1 L [ ineg 1y Sutton L e IREL LR
[ the k 1l H n | My
Lenler. Water Ll | i fl ! i
[y ¢ and washi vy ofher hivizse m i the
profential siles; 1 LFye il 51 fremnd
mdhaes destroy ithere fefferson O v1i
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You can always tell a Colombian Collee party
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On lelevision

Wild About Bears: Giant
Carmivores of Kodiak

ITSL COAMICs O l-['rl '-;:"_"- alad ol
grasses . roots. and tonder cow

parsmps. Then an appetizer.
dome deliciously rotien whale or
SEH] CArCASSES. AN SPTINS TIENs 10
summer, ome i go fishing (above
lor the man course:; stream-fresh
roge-packed salmon

wWith bermes for dessert m the lale
summmer and fall, Kodiak brown
bBears. subdect of & new MNationil
!r..‘:'lgrd;'ll]l.' SO |'-r-'--|r'-.-r I
grovw Larpe on their verdant siand
ot the southern coast of Alnska

Isiand of the Uiant Bears™ vist
the storm-swept, log-draped Kodiak
sational Wildhte Refuge, whi h
supports the donsest conoentrutio
of brown bears in the world
anumal per 1.5 sguirne mikes. »ome
2. TU0 bears roam the hundred-mile
WONE island, accounting for nearly
U} percent of Alaska’s brown bear
sopulation,

Kodink brown bears dward even
their feared cousm, the gnzzly. A
matle Kodimk ¢an rear up ten feel
and, at 1.5 pounds, roll along al

b
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fn 1971 the Al

Settlement Act
i prvne bear hi
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o develop thed

As 20 MlEs An Nour

[ e —
dskd MNabve Clamms

rave large portions

Batal 1o the Adutiig

. whd have hunted and hshed

IHR! v Cars ||| i
[ be econam
nt, they mav have

winddd destroy the bears

hodink natve Sven Haoakansomn.

|.||'|ll.'_ i ||'r_l
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many other sland

the land back to

the covernment, “That way,”™ sivs
thi Zo-vear-old doctoral student at
Harvard, “we preserve the refuege
for the bears and wath them our cul-
tural hentage.”

"l of the Drimnt Hears, " Specual

an PRS, Jenary (2, § p.mt. ET;
available wy a hivne videsr in March

Spinning a Tale of
Versatile Weavers

ik s the lifeline of spiders
i he softest strands swaddle
spuderhings in thewr ege
protectied on the outside by the
tonghest. Mating signals are tapped
it over hines of ik, And itk often
ensnares 1he day s« meals

Masters of adaptation, spiders

sl

have evolved diverse uses for therr
stiRen thread—as 1ol weapon
bridge. trap. “Webs of lntrigue”
travets down the spuders SIK Rogd,
'.'.'||'I|II.:-_' 'i.ll._'l._' O=-Ta0e witi, [0 exXam
ple, the ginnt Nephila spider, tén
mches across, whose enormous weh
-in eniangle small birds

“Weby of Tneripue " 15 a Januwary

selection of the Natlenal Geographic
Video Club




Farth Almanac

Retired Airhner Hosts Marine Jet-setters

. |

Boemg 727 ended its career with i splash [hi¢e mothballed 727, '.1" winich O MNeal paid
last September when it was intentionally  an undisclosed price, had own 4.6 million pas-
sunk 80 feet deep three miles off sengers more than 16 million miles. To prepare.

Miam. Flonda. Dade County had alreadsy I |n-|'u'-"r ind sk i cost 310,100, A barge

deep-sixed 36 ships and two ol rigs o serve os carried the plane offshore; then o crane lowered

aritficial reefs. For something new, they called it to its finael toochdown, Divers used ten

stephen CF beal, o Muam diver, puol, and al anchors 1o secure the jet, chnstened by U iNeal

craft salvager. How about a jet? they asked A fimal cargo rode down with the 28-vear-ald
* At first | thought thev were mmsane,” O'Neal  sirfimer— 126 soience projects from cight ares

gaye, "but eventually | purchascd the plane snd - 5 hools: Some experniments, cach housad n a
b all came together.”™ Already divers are watch-  milk crate, will 1est whether matenaly ke met
ing barracudn and jacks swimming throwgh . tile, ar wood can create good underwater
the stnipped faselage, which should become a habitat) other crutes will test corroson resls
maoture coral reef in about ) vears tance. Student divers will momitor the results

e i T FLE B LE E i WEETUAS ETTAEA ERTEE | BiiTw PR TR
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Bringing Back a Clover I| —growingin I-.I'_-- backyard, All o, o ‘:I'u s e
¥ ¥ i 1ad b load o TE- I.'".'ri]" Ented m 20 slies, Laks
to Its Missouri Roots !

soul dehverad at home, summeT s floodwaters
[ wifalo clover nearly knee ind soon afterward | claimed two of the cho
E'u._:l'- afforded a Tich pas was astounded (o
ture,” In 1758 an image of find ranning buffa-
the fertile frontier near Maretia lo clover growing m
Crhio, was penned by historan 3 P I, Ravs Ceeorpe
Hildreth. The native plant that he Yatskievych of the
saw 10 such abundance, the rummng "-E:--- AT f-l-. part-
buftalo clover. anee floursshed from metnt of Conservi
the easterm Great Plouns to West fion. He and his
Virgmin, Now it is an endangered collengues tracked
soecies. But reintroduction efforts down the source of the
are under way in Missourt, thanks in  topsml, but they could find no

vier plots,

Uhe plant sends
okl lone runners
explaming the First
'|";II1 0 IS EImE—
andd buffalo fed on

dispersing the
'|I_"_"I"r H-ll'|:|||i".|' =1

dnncertat why it de-
chined. bt the butialo's
decmation in tha castern
part fo a botsmist who discovered other specimens, 50 Cre0rge s sy Crreat Plons and large-scale loss

the clover— unsaen i his state since homegrown clovers were cultiviated of habitat are hkely couscs

"l.'n'l'.'rl.'.'m'![:-'--._-.-'-Jlr..f_',- January 1004



Cocaine Witches' Brew
Poisons the Environment

ome A A |'IL“|'-rIiL' A year dic m
the U1, 5. after using cocaine
Hul the drug has another sins-
ter side, In the roin foresis of Peru
Coloma. and Botivia hundreds of
llegal cocn farms are contaminating
rviers and streams with millions of
galloms of toxie chemicals
Processing coca leaves is n foul,
cumbersome process. First the
leaves snnk m e solution of sulfunc
acid. Mext n worker strains the
leaves from the hguid (below),
which will be mixed with lime, kero-
Lepe, armmon, and other chemicals
o make cocmne base. The boase o
refined with seetonc, cthar, and hv-
drochlone sad, resalting in Cocuine
hvdrochlorde — the drg 1tself
Abaut 308 tons of cOcinge were
seired worldwide by offncuals in
1992, accordmg to the L. 5. Dirug
Enforcement Administration, To
make thiat much —a mefe fraction of
the total—required 25 malion gu:-
lons of Kerosene. 1.1 mullion gallons
of solvents, 205 OO0 gullons of salfu-
ric acidd, 18,3080 gallons of hydro-
chloric paid, and 2,700 gallons of
smermieymE. Much of the tolal amordnt

i dumped into river systems
estmoyving aguatse hie and polluting
rrigation and drnnking water.

Bear-spray Decree
Backfires on EPA

face full of pepper spray
deters angry boars, many
Adaskuans believe. They
wirn 't set foot i bear country with-
oul packing an acroso] can of fiery
red pepper extract, sold under wev.
eral brand names. Lastvesr the
Environmental Protection Agency
[EPA) riled Alaskans by trymg to
whisk the spravs off store shelves
The agency had decided the spriays
were pesticides—for very large
pests — and had not been fested
Iromically thie spravs can be sold for
nse ugainst human attackers. After
protests, EPA aproed 1o wint wiile
manulaciurers 1est the repellents
Are they cifective™ "Sometimes,
But ot i rain aod wind,” spys Vic
Hammes, d bilogst who works with
neariy 308K bears in Rodiak MNa-
tonal Wildhie Refuge. = And theu
range 15 about 20 feet. If it doesn’
WOk, voOu have no second optiomn

Ferocious Pip-squeak:
the Grasshopper Mouse

ke the proverbnul mouse that

roared. & grasshopper mouse

lakes a break from pursiing

prey and shatters the desert night by
cutting loose with shneks and chimps

10 defend termtary of aliract mates
The prey's the thing that defines

this Iullg'ﬁ hittle mowme, It the only

National CGeographic, January 1984

sorth Amencan rodent that dines
primanly on live prey, includimg spi-
ders and msects. But that's st the
small game. This predator bites o
scorpion s business end o immoby)-
lize 11, then poes for the head. It eats
other mice and can penetrate a
orned hzard & armor, To foul bec
tes that shoot poason from the
ahdomens, the moose just jams
thicir hacksides inro the ground
And i terriorial disputes agsins
cach ather, they square off in wris-
thing matches

= ==

—Jmwix L. B




Give National Geographic
junior membership

toachild—and =
give the e
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NOW vou can enroll
voungsters as Junior
Members of the National

Geugmph:c Society.

Bids will receive therr own COPIESs Of P-ﬁvfr“-II:hEH"HAFh-H.““?H"JLr
WORLD magazine — a delightiul apipealing games, mazes, and fun-hlled
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On Assignment

we EVEr thougit 1'd doy soomething

this frightening 1o 21 pi

ures.” says freelance FraNs
LawtinG, 80 feet high o u palm
swamp in Pero. While e was thern
a frend and colleague, Dhilmmaker
Deter Plage. died aftera 150-foot
fall im Somatrn’s tmin foresi

Frans's cramped platiorm put fam

At eve level with o nest of blue-and

velloow mipc nwe ¢ weeks of 1en

i
hoar days pad off (page 137)
Cretting tHhere meant preparations
nkin 1o pluaning § mountam chmb
A ton of stee] scatfolcing way flown
frovm Lama over the Andes to Puctto
Maldonsdo and cartled uphiver by
caryo chnoe. His crew lugped the
SCCTHOMS OVET TOFCST TTIERS rh-.-- s
wembled them in towers at {ar-flune
nests, fruting trees, and clay |cks
"It was the most complicatad
msipnment logstcally, ™ recalls
Frans, who has photographed from

Hotswine to Borney Hut it was

fewardms Lo sed bhnes 1l fow
people witness. [0 goes (o the hear
off why [ do this work: To turn wald
cfeaiures mid ambassadors fod

whole ecosystemes

5
4

Searching for oght spots dunng deer Iying m the levee grass. He o cover the food. e soen found

st summer s Nississippl Hiood guickly Bt lped transport the anirmal himse lf sundbegging levees with the
freciance photographer Jd RicH 0 safety on high ground people he'd come to photograph
e foumd o whale arm{ul. The Iym had {imshed shootmg Missys- save fim, whose work includes
orphancd fawn wis stranded by ris- sipp photographs for our specinl viorses oo the Colorado BRiver, the
e walers nenr Mever, Ihnois, Jim vater maie ( Movember 19093 ) when Claallala sguifer, and the Great Salt
on-mver patrol with & stiife comeeryi- 1he Midwest s torrential rsns maade Lake, "I alwoays bomg my hip boots
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