SILENCE OF THE SONGBIRDS e

CORN, THE GOLDEN GRAIN 92
BANGLADESH: WHEN THE WATER COMES 13

FETEI R N A FTHE SNATIONAL GEOGRERAPHIC SOCIETY wasHisoTON i



NATIONAL
GEOGRAPHIC

JUNE 1993

With oysters, crabs, rockfish

arnd the great estuary fself—af risk
fronm overharvesting and pollu-
ton, the six stares in its watershed
struggle o save the bay.

Chesapeake Bay—

Hanging
in the Balance

By Tom Horton
Photographs by Robert W, Madden

Lyescovered by hikers

hight in the Alps. a 5,000-
year-old mummy reveals
startling clues about Etiro-
peans of the Capper Age.

36

The Iceman
By David Roberis
Phaotographs by
Kenneth Garrett
Paintings by

Crreg Harlin

A spring withoui birdsong? As
fieman development spireads and
avian habitar vhrinks, many of the
200 species of migratory birds that
nest i edastern North America
confinue o decline,

68

Silence of the
Songbirds

By Lex Line
Photographs by Scott Goldsmith

Dormesticated 7,000 years ago
from a Mexican grass, corn sus-

thﬂ' GUIdEH G! E“n _ _ : tatned pre-Columbian civiliza-
#* - |

tcHs : : :
By Robert E. Rhoades ny, from Aztec to Zuni. Today

Phaotographs by Peter Exsick it *r;"r“‘"!l“”"' include tooathpaste,
: fireworks, and garbage bags

92

Time and again, cyclones hurl
wirtd and water at the densely
packed Asian nation, with fragic
loxs of life. Yet monsoon floodys
bring silt, a key to growing rice
irt onte of earth’s largest delias.

[18

Bangladesh:
When the

Water Comes

By Charles E. Cobb, Ir.
Photographs by James P. Blair

COVER: Greeting another day on the bay, Bo Hoppin navigates pilings off Grear Fox Irland
it the Chesapeake .I“J'n.'.l'r'.FE,h'-rIIrh'r hy Robert W, Madden

@ Caver printed on recycled-conient paper,
FOR MEMBDERSHIP INFORMATION CALL 1-800-838-4077 (TDD: {-300.54K-G707%



N

ings.

a promised durlﬂ? of _‘.ﬁﬁﬁ!iﬂ&, pil

el

e, 8

=
S

s
—







By TOM HORTON
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&l ANSIETANT EIMTOR

T'S EARLY MAY, about halfway up

where Mary-

e Chesapeake,
and’'s Nanticoke Fiver meets the
=unset burnis
is swollen by
[T

Meanticoke seemsto h
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A single star peeps out

mirrored on the smooth water. Something

et the river's skin. shattering the
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starlight. Soon the wetlands echo with thrash
ing and splashing

Lrreat stniped bass waliow on the surface
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of sperm to fertilize the eges. B
o0 Morth Carolina the fish have converged
here (D1 spring m t
rivering nurseries, where they join other éxcit-
ed migrants like shad and
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“WHEN the time is

right to crab, you go,
even if you are fired,
even if vou feel bad, ™
acys Dwight Morshall
of Smith Islaond,
hauling crab pots in
suimmer, | hat water-
mian tenacity hos
spread from old-
Hmers 10 newcomers;
zll sense “the time

is right” to work for

the hay's future,

hook into excitemenl
bevond the confines of my

and vitality from far

ittle hometown. 1

have since caught sharks in the Red Sea, giant
and Dolly Varden trout
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catfish in the Amazon

in Alaska. None wasn

pring shad of my youth
And we nearly lost it all
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Amid all the decline, though, the lusty roll
ing of the rockiishin the Nanticoke offers a ra
f hope, a sign that, given half a chance, the
\though pollution is
=till a threat, removing fishing pressure has let

I".l_'- will not die easily
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now of carrying life back to their natal river

Biologists date some of these old grandmoth-
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spring the nation's first Earth Day celebrated
y new era of environmental Awareness

If there 1x |_--[|-_ now in the botsterous regen
cration we see in the water, there 1s 1ony oo
How did we let such treasure almost slip
away? Nothing in my native Maryland is more
sacred than the bay. It iz no accident that the
state hoat 15 an ovster skipjal k. the state doga
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Marvland's mascot a diamondback terrapin
ar the state fossil a mollusk. Of course; the
gtate fish is the striped bass. Indeed, during the
onglife of the oldest stripers there was scarce-
v & vear when some state or fecderal enviran-
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and Cape Charles.
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water takes on a more marine coloration. It i

g water, forbidding on stormy days

Geographers say the bay stretches jus
under 200 miles, from around Norfolk, Vir
ginie, at itsmouth, almost to the Pennsvivania
line 30 mules north of Baltimore. But if vol

i ¥
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the intricate merges of land and water, yvou
would be in {for 4 hike of several thousand
miles. And it would be a hike, seldom a swim
The broad Chesapeake waters that spread
across thousands of square miles are nstound
mgly thin—ittle more than 20 feet gveripe
III'_]"'l n. I used to tell the kids that 1 took canoe
Ing Across intmdating stretches of open bay;
“1f we capsize, stand up!”™

[0 see what unifies thiz vast body of water,

whial makes it & once =0 special and 5o

. . "
Chexateake Rav
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DEMAND FORWATERFRONT raises envi-
ronmental concern. Chesapeake Harbour
(upper left) at Annapolis was approved before
setbacks from water's edee were mandated. In

Baltimore's Inmer Harbor, workers dismantle
an AlliedSignal facility where chromium com-
pounds, some earcinogenic, had been manu-
factured since 1845, Elaborate barriers will
seal off toxdcs before the land (s redeveloped.

especially vulnerable throughout its length
vou need not put on a lab coat. Far better to
lace up a pair of old tennis shoes for protectios
agninst oyster shells and broken plass and
cirike out, wading, from almost any point
along the shoreling
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A PECKISH SQUABBLE doesn't amount te much between tunidrag
swans that have fovwn topether across the continent from Arctic

nesting grounds. Like Canada geese, these swans have adapted to




feeding in farm flelds, Other Chesapeake waterfowl, with habitats

disrupted or food sources reduced, have fared worse, Among the victims;

blachk ducks, redheads, wigeon, and canvashacks
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(Conttnued from page 7) an edge atiracis
life. It is there that sunlight falling on
the marshes and the rich muck of shallows
can stoke & production of organic matter
unegualed by human agriculture. In the nooks
and crannies of the edges all kinds of creatures
find food and refuge. Soft-shell crabs;, min-
nows, gnd crayfish; bald eagles, canvasback
ducks, and great blue herons; oysters, 05preys,
and Canada geese; the voung striped bass and
speckled trout. So much of what we hold
essential about the bay inhabits its edges.

Humans, too, increasingly have found the
eclges of the bay prime habitat —as wateriront
real estate, marina space for pleasure boats,
and the best place to find cooling water for
power plants and dilution for sewage and
industrial discharges,

[t took more than three centuries following
Capt. John Smith’s 1607 Jamestown colony
for the number of peopie 1n the bay regton to
reach eight million—and only the past half
century to nearly double. And that understates
the impact modern society has had. Automo
hile exhaust, garbage, energy consumption
pesticide use —these and other by-products of
humankind ail have increased more rapidly
than the population

Since John Smith produced his remarkably
accurate map of 1612, the Chesapeake has
een portraved as a great body of water
fringed by the lands of its bdewater counties
But, as seen from space satellites, the bay s in
fact part of a drainage basin, or watershed, 23
times as large as the bay proper

More than 40 significant nivers and thou
sands of streams root the bay intimately in
ands stretching north nearly to Vermont, out
arross the Blue Ridge into West Virginia, and
sputh almost to North Carolina, In such acon-
text the bay seems no longer magisterial but,
rather, a smallish skim of water on the receiv-
ing end of nearly 15 million peoples’ activities
that flow —as surely gs rain and TIVers run
downhill—Trom inch of the 64,000-
scpuare-mile Chesapeake watershed

The implications of “seeing the bay whole’
are far-reaching. Pennsylvania, for exampie,
though it owns not a foot of Chesapeake shore
line, profoundly determines the quality of the
hay's fresh water, half of which comes from a
singie river there, the Susquehanna.

It is this new and huge and devilishiy
interconnected concepl of the bay that is now
the focus of an unprecedented effort by

EVETY

| —
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BAY TREASURE,
ovaters by the billions
ofce thrived in the
Chesapeake, No
more. erfishing
and parasitic dis-
eises called MSX and
dermao have all but
ended the hareest,
Diver John Volarile
finds a few oysters at
the mouth of the Tred
Avon River but sees
maost die before they
reach market size.

To make up for lost
income, many wiiter-
men have doubled or
tripled the number of
pots they set to catch
blue crabs. Such
intensive crabbing
pils heavy pressure
on what has been the
bay's last relinhle
fishery,

srientists, governments, and citizens to halt
the Chesapeake’s decline and to restore it as
closelyvas possible to the generally healthy con-
ditions that existed inthe 1950s

That goal, the object of state and federal
government programs for g decade now, 18
proving no less bold and difficult than John
Smith’s initinl exploration of the estuary. Its
outcome has imphications felt far bevond even
the sprawling boundaries of the watershed,
The margins of land and sep, the coastal edges
w0 mttractve to us and to nature, are every-
where beginning to show the strains so well
documented on the Chesapeake

MNearly hialf of all Americans now hve in the
nation's copstal areas, includmg the Csreal
Lakes, and growth in coastal counties contin-
ues Lo exceed the national average. Around Lhe

Nateonal Geopraphic, June 1903



countrv— Puget Sound, Galveston Bay, Pam-
lico Sound, Casca Bay— coastal embavments
are strugghng

The [ate of the Chesapeake, then, embraces
notions as grand as whether humans can learn
to live in a sustainable natural environment
and as personal as whether my son and
daughter can ever hook 8 shad from the
Marshvhope

ROM MY HOME CREEK it is a 40)-
mile drive to where ['m walking in
A crowd of summer visitors down
Main Street in Cooperstown, New
Yark., I'm one of the few who don't
turn tn at the National f-.l s:eball Hall of Fame
l WANL Lo Sep I"||.' ||'||_l |‘r WaLE :--|-_r.'-|'__ firy,

blocks down the street Lm-f unmarked by any

t |II.I |!r" |“r. ¢ .i'ill'r'l_

sigm. This i= the zource of th mighty Sus
quehanna, the place where, as much as any

begins. Maple

were, vou can say the Chesapeake Bay
-shaded and not 50 {eet wide,

'|'---"~"|--'|'-|'h'|r.nu moves sedately, tentatively

beneath a little

bridge at the foot of (Otsego

|..|}r,.-r|||||"11- its way to
Al the (Msego feld station of r|'.-:- State Uni-
versity College at Uneonta, Joe Homburger

shows me specimans of a few tm |'---|:- taken

from (M=eeo La
anly one place-
miles away

ake, T L||". can have come from

the "'-I.r HS5d ] "I |||l'|.|-'|.]LII

the .""--..-T‘.I- 'U...llzlh: Ocean,

where all American eels go to spawn and die
How their voung made it back into far-flung

FIvVer SYSLlEms []1'."_'. have never seen is MVSLETY

enough, but these eels it | Meego astound me

|.|||':. fMUusEt Nave

come to New York by wav of




SQUEEZING along a shallow gut at high tide, a powerboat threads

a marsh of needlerush. Bevond rises o huemmock called the Pines,

ance @ homestead, now a rookery for herons and egrees, Closer to the




harizon Ges I ylerton, one of three active Smith Island villages. Eroding

with every storm, Smith and Tangler Islond, a few miles south, are the

[ast settlements without a bridge to the mainland.,




the Chesapeake and the Susquehanna, some-
how getting past more than a dozen dams, in-
cluding a hondred-fooler at Conowingo, near
where the river enters the bay in Marviand

Such migrations of fish once connected the
bay vividly throughout its watershed, legions
of shad and heérring providing a glad counter-
ciurrent to what these days seems only a one-
way flow of pollutants downstream,

At Oi=ego a scientist shows me an excerpt
[rom an account of the spring of 1789, after a
hard winter left many settlers near starvation
I'hen " asingular event seemed sent by A good
Providence to our relief unusual shoals of
fish were seen moving in the clear walers ol
the Susguehannn
each family had an ample supply,” wrote Wil
liam Cooper

From the author’s description it 1sciear that
these were herrving and shad, whose descen-
dants | would hook and net in the Marshvhope
and its tributaries nearly two centuries later

Dames, roacds, ponds, and other obstructions
have in modern times effectively
tated"” thousands of miles from [ish migration
But ambitious programs to réstore fish pas-
sage in the District of Columbia, Maryland,
Virginia, and Pennsylvania are beginning to
reaopen hundreds of miles of prime spawning
habitat —and remind people as far away
as New York and Virginia's Blue Ridge

In less than ten days

i -

Mountains that they are linked to something
greater downstream

For the scientists at Otsego & main worry is
the same water quality that is a primary threat
to the Chesapeake far below. “Right now we
are balanced right on the edge, " says Bill Har-
man, director of the Cisego field station. He
explains that sewage, farming, development,
and eroston have been raisme nutrient levels,
threatening to deplete oxygen vital o the
lake’ s nsh,

N MY WAY

RACE DOWNRIVER
irough the agricultural heart
aof Pennsylvania, I recall John
smiith's oft quoted description
of the bay: "Heaven and earth
never agrecd better to frame a place for mans
habitation " Seldom do vou hear the rest
of that sentence, “were it fully manured -
In his wildest dreams of a well-fertilized,
bountiful land, Captain Smith could never
imagine anything like Lancaster County,
Pennsvivanin, Famed for its Pennsvlvanina
Dutch culture, it is 'a horn of plenty from
which spills more than half a billion dollars
annually in milk, eggs, pork, poultry, mut-
ton, and related producis. But each year
from the horn's other end =pills nearly ten
billion pounds of cow, sheep, hog, and poui-
try manure

National Geopgraphic, June 1063
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Mountains in central Pennsylvanin
“But vou wonider if vour farm can be hurting
Chesapeake Bay as had as some say.”
Nosingle farm s —nar i5 agriculture the sol
problems; but farmers

Lhough they number less than 3 percent of the

ource of the bay':
bay region's people, work a guarter of the
V1 miliion acres in the watershed. They apph
TO0 milhon pounds of commercial fer
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LHOUSANDS OF TONS of Pennsylvanio manure and millions of gallons of Washington, D. C.,
urea sewage head toward the bay each day. The straw this Amish farmer spreads with manure

(upper left) acts to slow nitrogen release; a proposed state law would require monagement

plans for fertilizer and moanure on large forms,. The Blue Plains plant intercepts sewage before it

reaches the Potomoo River, producing compast (below) sold for soll conditioner.




modern fertilizer use, “and we wonder why
things won't stay the same.” With farmers
like Hans, Lanvon is attempting to brng agri-
cilture in the bay watershed into "'mutrient
balance," eliminating anv excesses not needed
L0 gFrow crops of anmmaols —excesses Lhat now
end up in the Chesapeake. Hans, lorexampie,
has used government funds to build storage
pits to hold his manure until it can be removed
by a neighbor who has more land than ani
muls. This has prevented polluted runoff from
the Haas farm and cut the neighbor's use of
commercial fertilizer by 30 percent

Such heartening examples are becoming
common;, but in Pennsylvania and
throughout the bay's watershed, agriculiural
pollution control remains largely voluntary,
and, in the context of millions of cropacres and
hillions of pounds of manure, progress jis but a
fraction of what it needs to be, bay environ
mental managers sEroe

still, things have come & long way from
19583, when officials from Pennsvlvama first
came down to Annapolis to explore bay pollu-
tion control, Cine of the Kevstone State’s top
afficinls seemed puzelecd
when someone from Marvinnd handed him a
large ovster. The Pennsylvanian turned il over
and over, handling it gmpger
that these things shed
yvear,  he said

“No, no, 1it's crabs do that
i his gar.

more

.TI.:-IHII'Z‘I.E-r'f"-l'llil".'l':'-

y. “IUs amanng
their shells every

" an aide hissed

GRICULTURAL POLLUTION |]_".
measures s at least not getting
worse, but the same can't be saud
forpopulation growth. I'm think-
ing of this as | gaze up the Poto-
mac River on a hot June afternoon, Plenty of
time to gaze, because ['m caught on the Wood
row Wilson Bridee, just below Washington,
D). C., birbecuing insome of the world's wor'st
traffic congestion, inhaling fumes that are an
acrid affront to the nation’s Clean Air Act

'he river below us, the bay's second largest
tributary, once supported oyster beds down-
strenm 50 Tich that dozens of Marvianders
and Virginiang have died 1in shoot-outs over
the bounty in the past century, Sturgeon,
measuring as long as 14 [eel, once roiled the
river here, where a caviar busingss operated
until the mid-1920s

While still not back to its historical levels of
production, the Potomac is cleaner today than

Mot

CAPITOL PUDDLE
poes the way of all
rainwater-—trickling
toward the Chesa-
peake and bearing
whatever it gathers
on the way: heavy
metals, petroleum
by-products, airborne
acids, excess lawn-
care chemicols, pet
wastes, and other
pollutants,

Such "nonpoint™
SOUFCES dre notori-
ously hard o identify,
much less o control.
Their potential for
damiage s made
worse wihen naturol
filtering systems—

forests, prassionds,
muarshes, and beds of
healthy ovsters—iare
paved over, drained,

or keilled.

>

it wasin the 196035, when President Lyndon B
Johnson called the nabion’s river “disgrace-
ful.” Johnson's warning led to massive spend-
ing on sewage treatment, but as populabion
grows in the Washington region, Lhe pressures
o the bay will conbinue mounting

Bermie Fowler saw the crush of humans—
and trou
when he was & new president of the Board of
County Commissioners in Calvert County,
Marviand, where the Patuxent River flows
down to its junction with the Chesapeake
wors in his sleepy,
rural county back then by saying that growth
was the region's most pressing problem.

‘All vou had to do was look at whnt wis
happening around Washington, . C., and
look nt the brdees and highways being
planned,”™ Bernie told me recently. "'We had
waterfront in Calvert County. We had low
taxes. We had a beautiful countryaide, and

e — coming more than 20 vears ago,

Bernte myvatified mmany neigh

Notional Geographic, June 1903



evervthing we were doing was making it more

converlent for people to come here
since 1950, population in the Patuxent
driumage basin has more than tripled, while
forests and felds have been given over to
development, removing some of the natural
buffers that keep pollutants out of the bay
"You wonder how we let it go," Bernie
mused. " You know VOl hear ;;l__'|:|||||:: Sd the
water seems cloudy, and T wonder what's hap
pened to all the hardheads [croakers, a once
plentiful bay fish). The fishing fel
grasses disappeared. You notice all
things, butitcomessoslow. I guessit's like set-
Ling in a room and the oxvgen being consumed;
vou don't notice it until most of it"s gone"
Tostem the tide, Bernie and others joined in
a lawsuit against Marviand and the EPA in
1975, T'he idea was to lmit sewage pollutants
from upstream.
waon, and that is why nowadays, every second

off. The bay

.'|--I'-|_'

urban #areas Hermige's side

(. Resapeake Bay

sunday in June, people from around the state
of Marvland wade into the Patuxent on Bernie
Fowler Dny. They are hoping to see their toes
in Lthe river, just as Bernie did &5 a voung man
in the 19505, He recalls how he would wade
out into the river to hont for soft crabs. The

water was so clear that, even chest deep, he
could spy the crustaceans hiding in pale green
”JIJ'- the
unofficial goal: When Bernie Fowler can once
again wade to his chest and see his toes, we will
know the river is hack

With Bernte ant a crowd of others, 1 lnk
arims and wade out from the beach at Broomes
Island, where flags flap and g fluffy whate
clouds rice before a smart southwest bregze.
walting the smell of a [red-chicken picmic
AwWRIting us on shore.

shin deep now, T can still see my white ten:
nis shoes clearly (it helps to have size 15 feet)
Bits of aquatic grass float by, Better than i




LOPING ALONG near Point Lookout, Marvland, FA-18 jet fighters
return to the Patuvent River Naval Atr Station, home af the Navw's test-

pilot school and proving ground for circraft. The government restricts




air fraffic near the base and reserves a one-mile-radius circle of T

wiler for target proctice with dummy bombs, The armed services control

somae 350,000 acres of by watershed, much of it prime wildlife habitot.




used ta be, a local tells me: Knee deep now. 1
don't think we're going to make it, although
there is progress. Phosphorus from sewage dis-
charge is down 75 percent since 1981, tens of
millions of dollars have been allocated Lo begin
removing nitrogen. Thigh deep and we're
done—still looking for our toes, stifl hopeful.

I've heard Bernie speak many times, but his
talk this year is more urgent, perhaps because
of the quadruple-bypass surgery he under-
went following last vear's wade-in,

"“When people like me grow old and die off,
we risk leaving a whole generation that has no
idea what this river really was. No memory
banksin those computers at EPA can recall the
ten barrels of crabs one person used to cateh
out there, and all the hardheads, and the thrill
of the oyster fleet coming in ol sunset, the
shuckers in the oyster house all singing har-
mony while they worked. If we can't make
some headway soon,” Bernie added wistfully,
“these children will never, never have the
hope and the dream of bringing the water
back, because they just won't have any idea
how enriching it used to be.”

Even if Bernie finds his toes eventually, in
many regions of the river the look of the land-
scape, the mix of villages and tobacco barns,
forest and field and rolling vistas that made
southern Marviand unique—much of that is
bevond recall,

Increasingly 1 look at the Patuxent and
think of other bay rivers— Virginia's James
and Rappahannock, where forested shorelines
still predominate for miles at a stretch and vou
can seie more eagles in spots than most places
putside of Alaska; the Delmarva Peninsula’s
Pocomoke and Nanticoke, where vou can
canoe all day with scarcely a sight of human
commerce, These rivers still have time to do it
right, to plan for growth rather than react toit,
to matintain the great green [ilters — forest and
wetlands—that help cleanse runoff before it
reaches the bay. Those riverside communities
should send someone to Bernie Fowler Day.

ROM THE POTOMAC'S MOUTH 1t 15
only a dozen or so0 miles to Smith
Ieland, but they are water miles,
and water, even in the modern
world, remains a blessedly effec-
tive buffer and insulator, Late summer on the
island is high harvest season in the crab center
of the universe. Bay and land and humans
merge and blend in this, one of only two

26

inhabited offshore 1slands in the Chesapeake.

Sunrise throwssilveron the wave crests and
blushes in the troughs as boats set out for the
crabbing grounds, and the morning palaver on
the marine radics flows as soft as a marsh
creek, and here or there a word or phrasing
harks back across three centuries to the West
Country dialect of Smith Island's original
English settlers:

“Haveee Chaarruls "

“Out o'heart*” (Are vou depressed?)

“That I warrr. Two jimmies 'n' o gnat.”
(Yemh, caught very little the day before. Jim-
mies are male crabs. )

“Swagger I am." (Me too,) “What 1 had
was right sookeh.” (Caught maostly mature
females, or spoks, which fetch a lower price. )

“T'm gone.” (That's enough of that.)

Kevin Marshall throttles bhack the Maria
Ros¢ and heaves his “scrapes.” heavy iron
rectangles dragging mesh bags large enough to
enclose aman. Attached by a short, stout rope
to either side of the boat, the scrapes bite into
the bottom, trailing twin chocolate contrails in
the water. After a "lick" of the bottom that
lasts a few minutes, the voung crabber hauls
hiz first scrape, dumping glistening, thigh-
thick rolls of green and olive sea grass onto the
boat's washboards.

At first the heaps of grass seem inert, but on
closer inspection | can see the surface wrig-
gling with small grass shrimp, minnows, and
the voung of trout, [lounder, spot, and a dozen
other species. From deeper in the grass Kevin
begins plucking soft crabs. No forest on the
surfnee of the bay's watershed halds more life
than these meadows that once stretched across
630,000 acres of its bottom and now hangonin
only @ tenth of that arei, mostly around places
like Smith Island, remote from mainland
pallutzon.

We love our crabs in Chesapeake country —
lowe to eat them steamed and fried, in crab
cakes and stuffed into flounder and striped
bass fillets; We catch them every month of
the vear, from the remoteness of Smith Isiand
tn the urban-industrial harbors of Baltimore
and Norfolk.

Nearly half the national catch of blue crabs
comes from the bav. Blue crabs can grow only
by frequently shedding their shells, at which
point they become known as soft-shell crabs,
one of the world's great delicacies

“It's a good living while it lasts, soft-
crabbing, but it only runs May to October,”

National Gepgraphic, June 1903
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I'T"5 A KEEPER~a lorgemouth bass a voung fisherman caught in the Anacostia River,
an urban tributary of the Potomac with o sewer's reputotion. That is changing as volunteers
and governments pitch in to make the Anocostia watershed safely swimmable and fishable.

|"-="'-"| tells me later .".:'.|!|I‘.|:-'|'___ wearly in his Watermen see ovsters, shad stnped bass,
particleboard shanty, “It's about ready to white perch, and other traditional quarry in

wind up.” Fhe breeze ruffles his blond hairas  decline, so they Fall back on the only thing they

wie gade out at a million-daollar view of the bay know, the last great fisherv of the blue crabs
and marsh and sunset sky. Kevin's wondering  In hopes that it will provide for their future
what to o with the rest of his year, and maybe  Scientists worry that the crabs, still plentiful

what to do with the rest of s life won't stand the pressur

This time last vear he rigged Maria Rose for [t is harder now to make it than when |
ovEiering up the Bay, around ."|.|;r|j|i-- 15, and tartedd.” savs Dwight Marshall, Kevin's
spent nearly $5,000 adding a small but com-  father and one of the region’s top watermen

iorts |‘|- cabin for a8 olace 1 -.||'|'!. it af #

I Dravs can run from long before dawn until afte
winter weather. Bucking a storm on his fAirst dark. Only on Sundavs do the i2landers rest
rin, & wave smashed his windshield out and in accordance with the teachings of the
bevin had to turn back for home. Then he  Methodist Church, which dominates life

CIE
e down with appendicitis. By the time hi [o chart the ups and downs of crabbimg

finadly joined the ovster fleet, the best weeksol  through the summer, one need not look at

the season were gone, and his colleagues itch records. A reliable indicator is the

decided to call a strike to protest the low prices imount of weekly collections published on
“Loulda béen worse—1 learned a lot,™ was  the church wall

Kevin's assessment of his first oyvster season “Roevin works as hard as most,” Dwiehl

And this vear? * Plunno. The older men sav it avs.  But to make il these days, yvou got t

doesn't look good for ovsters., | may end up drive vourself, even when you are tired

comin’ home and rigein’ up for hard-crabbin Kevin admires his father's energy —buat hi
through December.” His thinking is typica worries about it too. "1 don't think anvbod:
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sus, a large rockfish is released to reproduce
Theérr steep decline led to fishing hans in Mary
land and Virginia, but rock hove made a come-

back, and limited fishing is now permitted

louble that 50 vea
Lappahannock,

LS AR CF 105 OUICOImIjncie il:l_lr_l_ T
s Tor watertront space. A high-speed fe
now sails direct from Baltimore across the ba
i the narrows




dodging 300-hor=epower (and up) speedboals
heading {or the bikini contests at Redeye's; a
pandemonious waterside bar.

ACK ON THE NANTICOKE the short
crisp November doys prod catfish
and largemouth bass to
against the coming winter. Wood
ducks have moved into the for-

ested swamps. Any day, riding the skirts of
winter's first big norther, chevrons of tundra
swans will come sailing over, baying like lost
hounds. Summer's life has decamped, rock
fish to the ocean, turtles and crabs to the mud
egrets to the far south

One constant remains, a silent observer of
the river's edge, the splendid-plumed, plero-
dactvlous great blue heron. If the bay, Irom
marsh to mountain, shares a spirit, it is this
bird. There is not & season of the year, nor a
single county, where the great blue heron does
not stand watch over the mesting of land and
water. It sees the breaching of humpback
whales and the surl crashing on Atlantic jet
ties: it knows the river otters' mud slides
up wooded Potomac creeks; it watches the
crimson-stippled troutin the limestone springs
that feed the Susquehanng.

Soaring on six-foot wings, it has seen the ris-
ing sun work gold and silver filigrees on mil-
linns of acres of land and water, and grain by
grain it has probed the sands and muds and
rotting leaves of every beach and tideflat,
every farm ditch and mountain creek and bog.
The books say it feeds on small fish and frogs
and snakes, bat in freeze-up winters it does
whatever it takes—switllows a muskrat whole
ot fights mother cats for their kittens in a Smith
Island crab shantv, downing them, mewing. It
seldom speaks, and when it does, it utters only
a fracturéd croak, as if 4 hard crab has gone
down its Jong gullet sidewise

MNow | watch 1t warm its spindly shanks in
ants of November sun and wonder
what kind of accounting we can make (or
the human stewardship of the Chesapeake
What of the ambitious program that aims
not onlv to halt the bay's decline on all
fronts but to restore it W conditions of 40
vears agof Are we {inally moving upstream,
not just making three knots against the
five-knot current in Dr. Haorgis's analoge

“1 have this gut feeling that just in the last
few vears we may be holding ot four versus
[our, that we're at the point we've stabilized

el

bottoms., warblers ane

Lhe last s

Al

THH TOES TEST is
a ritual soaking for
Maryland State Sen-
ator Bernie Fowler
and friends. As a
yormg mitn wadong
after crabs in the
Patwocent River, he
coneld sce his toes in
chest-high water.
Then came sciommy
algal blooms and
clouds of silt. Toes
virrnished,

Kenator Fowler,
who has strice chaired
the Chesapeake Bay
Commission, Fol
together with citizens
and legislators of
Maryland, Virginia,
and Permnmsvlhvania to
press for cleanup
lowes. “I'm optimiatic
that we've turned the
corner,” he soys—
bt he still can't see
fhiis toes.

Baker, pres

dent of the Chesapeake Hiy Foundation
Christopher [)'Elia, a bty ecalogst at the

University of Marviand's Sea Grant College,

the patient,” says William €

agrees: "It looks to me like we're at a stasis
point; we have arrested the decline.”

Neither however, underestimates
how far there is to go. “Society isstill in astage
of denial about just how extensive the humian
inputis,” suys D"Elin. As an example, he cites
the excessive amounts of nitrogen that still
flow into the bay—from sewage plants and
septic tanks, from farms and well-fertilized
suburban lawns and golfl courses—even from
automaobile exhausts and power-plant stacks,
sources that may account for 25 percent of the
nitrogen reaching the bay

Of these major sources of nitrogen, it looks
as if human sewage is the only one that will be
reciuced by the stated goal of 40 percent by the
vear 2000, Money, laws, and technology

FTLELEL,

National Geograplioc, Jume 10023
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STINGING THE COMPETITION, including entries from the U, 5

Naval Academmy, Yellow Jacket leads on o downwind leg of racing near

Annapolis, one of the nation’s busiest sgiuling centers., Cne lesson all



Chesapeake sailors soon learn: how to free the boat after running

aground. Un average, the bay {5 ondy half as deep as these boats’ mosts

are high. Fortunately for skippers most of the bottom is soft mud.
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resiclent as did the more compact housing
patterns that prevailed through the

Marviand hasenacted a ploneering measure

19505

restncting l'|1'-'.:-||'|[|r'|'.1?|'1r i most I'i‘Tl'l.ﬁr‘-iT-i::
nittural shoreline in a thousand-{oot
sone around the bay and s tidal rivers. But
there is nothing comparable in Pennsyvlvania
or in the other 90 percent of Marvland. And
Virginia's shoreline protections are not nearly
asstrong, “Managing growth 15 absolutely the
toughest challenge we face,” says Will Baker
af the Chesapeake HBay Foundation

Will we succeed P Will the current someday
run five knots ypstream against three knots? |

DULLET

think we are on the right track —thal successin
restoring the bay begins by attending to the
entire watershed and all the links that implies.
But T do not think my generation, the haby
hoomers, and our elders will complete the

i 1ant on

task. Too many of
technological solutions, moré stongap than
terna-

us nre still overre

sustainable, and reluctant toinnovate a
tives to the “grow or die” economic notions
that put so much pressure on our natural
FESOLTCES

Sometimes looking at the troubles of the
whole watershed can overwhelm you, and,
then, mavhe it's time to go home

Notional Creopropiic, JTune JOG3




0 ONE In the Chesapeake water-
shed, it 1= said, ives more than &
few minutez from some stream
The bay branches and branches
again and again, rooting the
estilary like o mighty tree in the lives of us all,
Recently I decided to go back for the firss
time in more than 30 years, to where the bay
began for me. To a ravine behind my family’s
old home and a rubbishy little rivulet thaf
was as much a drain for waste oll from a local
truckine firm as it walerway. It
meandered only a half mile or so0 belore enter-
ing Marshvhope Creek, and eventually the

WwWAaS A

Chesapeake Bay

“LANT GUY, last house, last evervtiing.™ jokes

I. T. Todd about his return to Hollond Istand,
where he was one of the last children born.
Islanders were leaving by 1917, when his father
dismantled the fomily home and rebuilt it in
mudtnland Crisfield. The last house on Holland
(left) iz owned by hunters, and the island, ke
the cormmunity of 300 that onee tived there,

is dissolving into remembrance.

Nanticoke, the Chesapeake, and bevond
Never mind 1ts biological shortcomings, that
little stream was flowing water, lending
personality and attraction to an otherwise
ordinary depression in the land. My playmates
snd 1 dammed it, channeled it, splashed in
it, raced wood chips in it
IL on ropes. Such a humble thread in the
grand web ol the bav's drampapge, vet what
perceptions, memones, and emotions it still
evikes for me
own a steep bank into the coal, sun-
dappled, and still trashy creek bottom, Lheard
voices—three vouths of the town, armed with
pne rusty tov gun among them, out for a Sun
day morning expedition. Their leader, Steve
Faulkner, Jr., 1Z, described himsell os the
general of this group. He took me in tow and
introduced his buddies Michasl and Joey
hoene, They offered me a tarn on the slender
rope they used to swing across the water. |
declined. (When you weigh 220 pounds, some
thingsare best left unrevisited. )

"1 s a neat place, hubh?™ the general askerd

SO0 ves, " | replied, and thought, just wait
untif yvou see what 1it's connected to

In fact, | was impressed and pleased to
learn, thev knew litthe
stream's links to the bay. And they knew tha
cleaning up the bav was, in Steve's view
“one of the most impaortant things we've got
o do." They had discussed it in school, 1
wondered if they had ever caught a shad
corwnstream in the river or dipped a herring
in April or May

“INope,” sald Steve. It seemed thev were
wiser than 1 al their age, vet poorer. This
brought to mind something a friend from one
of the bay's tributary communities had told
me recently

“The difference between the bay 1 knew
and the bay my daughter knows is this," he
said. “she's 19 and never caught a rockfish,
and I just think that is outrageons.” 1

SWURE ACTasS

Sliding

saomething of the
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THEICE

LONE VOYAGER FROM THE

lH A ROCKY HOLLOW at the crest of a high mountain pass, the
man stopped to rest. We may never know whal drew him to
these heights, Perhaps he was a shepherd, puiding his animals
hack to the southern lowlands for the winter. Perhaps he was
an itinerant trader, a shaman, a prospector, an outcast.
Buffeted by cold winds along the pass, he gazed out over the
two vallevs below. The one to the north looked formidable —a
vista of glaciers that led to a harrowing chasm and a thunder-
ing river. To the south Beckoned a valley of safety, its larch




COPPERIAGE
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Owercome by fatigue and cold, a mountaineer lies down to die

high in the Alps. Now, some 5,000 years later, the discovery of his

: K well-preserved body, along with clothes and a copper ax, offers
s, "-';E‘ sturtling ciues about how hitmans greeted the metal age in Europe.
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ntombed for millennia under a glocier, the Icemoan emerged in September 1951, when
E hikers chanced on the mummified corpse in melting ice, Dhd he die while tending his
animals? Nearby a modern shepherd guides a flock past Austrin’s Niederjoch Glacier
toward a valley in the Itnlian Alps, where some experts guess the Teeman made his home

trees A blaze of orange needles in the wanmng
autumn, its stream spilhing
ereen meadow to the next. It was also a valley
of comfort. It may even have led to his home

He knelt inm the
A birch-bark
wrapped in green leaves, Ly
a few pieces of charcoal . Had
e not |,'|1"'I'|'-|'|| =3

softly from one

hollow and unpacked

Contanoer FI Til!l', i :|r|:'|.|a||"|

high, he
micht have huilt a fire with
them, but now he was thou

sands of feet above an

shrubs whose branches b
used for kin
MecCe Ol TIEAL, '..I"::It'l.'!
edd earhier,
and a few berries were all the toowd he hacd

The man. in hs Late 208 or 305, stood five
feet two

Nave
dling. A |

an thex he had ki

rriier il

e
e K iR

prass. and leather shoes stualled with 21
Beaeath his clothes his
sEVEral

sete of parallel blue lines on his lower back, a

warded off the cold

skKi1 BOTe MArkKIngs ;-:-rll:'-i_f:-_- tATTO0s

crass behind the left knee, and siripes an the
right ankle. In iz hand bhe clutched his ax, the

most valuable thing a man could own

By DAVID ROBERTS

Photographs by
KENNETH GARRETI

Pamntings by

GREG HARLIN

His clothes of ammal skins, cape i
i

der betwedn
slightlv off the

He loaked up at the mountains we call the
Alps. Something was wrong. Thisskilled, soli
who knew these ranges as well as
any man, was in trouble. Perhaps a sudden
blizzard had surged over the jagged ridges and
wis engulfing the pass; perhaps the man bad

gone too long with too little
tosoid

sapped s

Lary Lraveiel

I'_'!I_'I'I'Iil.l'l- ST I'.I'IZI:"-'-
strength. One

hi laid down
the belongings that defined
his life, propping them here
ind there among the rocks
around  him Then he
stretched out across a broad
stone in the center of the hol-
low, reclined on his left side, and laid his head
down. Sleep overcame kim

itiem &1 a8 yime

['he man never awoke. Deep snows covered

him. Through some 5,000 vears, hi lay in his

tomb of ice, frozen in the posture of his last
CONSCIOUS Maments

On September 19, 1991, a German couple,
Helmut and Erika Simon, hiking nenr the bor
: Austria and Italv,

(Conttnued on poge 44)
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!- ;I_.I.:-Iri]r ,*;_I-'f"'l'll‘--';i-"': oy ,. : I_{ {:‘} LJ G H Finaliy a forensic team from

Innebhruce, Austric, arrived.

L 1I,.-l.'u- o ol e e L = 4 :
Fﬂﬁ Foy "—‘_’-j-::;—{‘ ‘EEZ__F:;L;L =" R_ i_‘ (d (___) v I: H._‘T Workers digging with ski poles

(right) scattered the lceman’s

f | airr'“" _ ICERAAN 2 [_:l"lrl'-.fli_'n.'.'- cimost undid 5,000 parments. | he gemifols wers
' P CRASS E.'-FE* - vears of preservation g8 res- missing, possibly broken off when
— FRAGMENT AR am cuers manhandled an archaeo- the coroner and @n assistorn
' F ﬁlmrﬂ:.q.!'::;i N~ ’-.1 ) logical tredasure. Assuming Hfted the corpse (far right). Not
- 1 e __.5- they had found an accident until archacologists viewed the
L Fy L B st P‘_.:_I_:..-‘f"'r .'-'[L'EI:':"I, climbers trampled the body and .'lli'll-'l;.':.'-l':_:.':.'-i ir 1 Lo was
AN, ' X el depression where the Iceman the Iceman’'s antiquity reveoied
BOW— . . 'L £ ""le lay (map, left). Trving to free the Dlespite the damage, the hody,

BACKEACH \ — ll"'"'ﬂ l'-‘:"rﬁ_b ’ | i"-'lnj_'.'. i policeman summoned o st wegring o lL:'l'lr.'-'.'-.---tJl'rT:'lll hoot
FRAME : Lok B o Lo : : :
: \v [l ]'I. = ITALY '} the 10,530-foot site on the (helow), was amazingly intoct,

| e -:: ﬂ ': ] ."— ] . :
[ 1 :!HEH ) 'LI ':',I “:i:l,l | Austrian-Italion border virtually unharmed by the glacier
5 r |_II -I § h . = . - !
’ J J #;{J‘: i e | ]\J WSl =1 tore into the left hip that had slid over the trench
= i ; .
s W SN TV S | .-" with a jackhammer where it {oy







(Contitnued from page 35 trail. suddenly
Ernka simon ¢ -|'|q||f '-JILI t of a small head and
pair of shoulders emerging from the ice. The
couple thought they had stumbled across a dis-
carcled doll, Instead, Frau Simon had [ound
the solitary prehistoric traveler now
the world as the Iceman

He was guickly mcknamed Oiz, after the
Utzial, the valley north of his death site. Not
since Howard Carter tomb of
King Totankhamun in the early 1920s had an
ancient human so setzed the world's imagina
tion. Within months, T-shirte, postcards, jew-
|_"]|':-.'. ikl PO SONES | slebrated Otz Austrian
schoolchildren described him ns well a5 any-
“the poor man who died plone in

W
arotinc

unlocked the

are |'|j||||l|.
LHe Ssnow.
e

a fantasy about Otz
journalist insisted that the
hoax —an Egvptian mummy stolén from the
British Museum and somebhow planted in the

A German wolInan
was writing 1 book about her nightly séances
with (tz1. Other women declared that they
wanted to be impregnated with his presum-

-.'II‘" 1 .1-|1;lr'.'T| _J"_I.Irll

Fvervane

Icemian WaAS A

anmounced that she

Meanwhile, the [ceman had begon to excite

archacologists and anthropologists all over the
world. Thought initially to be 4,000 years old,
he ranked as one of the oldest and
servied mummified humans ever found —King
Tutankhamun, by comparison, ved nearly o
millennium Iater

I'be Icemon’
ever retrieved from an Alpine glacier; his near
viears ald. And at
feet, the death site represented
highest prehistoric human find ever made in
Not even the remains of a campfire
had been discoverad so high betore

The leeman’s body survived through topo-
graphic luck. -Shortly after he died, the rocky
willow where he lay filled with snow, but it
formed a stable pocket, detached from the gli-
cier that Aowed for five millenmia a § :
nbove his bead, Bodies
ally are crished and torn by the movement of
the iee, and and organs are reduced to
I'he lceman instead

The ‘.'-nrh' emerged

in such good condition that the man's eveballe
t, glaring eerily al the modein
world, and scigntists may be able to determine

Dest pre-

< was by far the oldest body

est rival was 8 mere 400
10, 530

W VATCS

caught in 4.1|Eu lErs s
BT e
an undilferentiaien mass

wis naturally mummified.
remnadn inlai

what he ate for his lnst meal

Notional Geopraphic, Jtine 19493



2 A MOUNTAINEER who has spent many

jubilant davs in the Alps, 1 found his much iz certain: The lceman
mysell engrosséd the moment 1 stood five feet two inches tall, had
neard about the Iceman. Asa jour winvy, medium-length dark hair and o
nalist who often writes about prehistory, I was beard, wos between 25 and 40 vears ald,
doubly intrigued. And as the details of the and died around 3000 B.c. Almost every-
chance discovery became clesr, | realized that thing else about him is part mystery,
on 4 warm depltember afternoon in 1982 —nine part speculation,

vears almost to the day
before Erika Simon stum
bled upon the mummy—I
mvsell hand ventured within
amile and a half of where the
[ceman lay

[ flew to Innsbhruck to
report on the lceman, hoping
Lo see him with mv own EVES.
[t was too late: Already the
scientists m charge had
closed the deor tight on pres:
and public alike

Their reaction made sense
e shocking tale of
the botched recovery of the
[ceman's remains that was
neginning to unfold.

During the four days after
the aeptember li|=|'|-1'-:'r_'-. H
smill horde of well-meaning
hikers and officials, includ-
ing the famed mountaineser
Reinhold Messner, had tak-
en their turns tryving to free
the wandergr from the ice
wvith 1ce axes and ski poles,
the “rescuers”’ had hacked
and prodoecd. One of them
had seized g nearby sfick to
dig with, breaking it in the
process; the stick turned ot
to be part of the harel-wood
mnd larch-wood frame of the
lceman's backpack, an arti-
fact the likes of which had
never before been discov-

]

in fiEhl ol t

ered, Intheir haste the work-

ers also managed to snap off ALL ICEWAHT ARTIFACTE PHOTOGEAPUED &7 BANINCH-S ARMANSICHES FENTRALMURELN, WAL, §LRMAR

the lveman’s six-foot-long bow. (The bottom Anthropologists are intrigued by his

end of It, [rozen In the ice, was recovered a secret markings, such as the parallel

vear iater. | tres on fiis lower back (facing page).
Yanking and pulling on the Iceman’s body, They wonder if a stone disk threaded

his saviors succeeded in destroyving what was with a leather thong (top) served as an

left of his clothing. Then, as they haoled their amulet, A piece of fungus on a string

victim out of the ice, they réalized that hisgeni (ahore) may have been a fTrst-aid kit
tals were missing. Once freed, the leemesn was

Fhe [ceman 45






slung 1n a body bag and airlifted to Vent, the
nearest Austrian village, There, his salvagers
farced the body into a coffin for the car ride 1o
Innsbruck. Some witnesses heard a cracking
sound. (X rays later revealed the left arm to be
proken. ) And on the mortuary slab in Inns-
briuck, as a mob of photographers flashed
away, acontaminating lungus began growing
un the Iceman's skin

Not until five davs after his discoverv did an
archacologist, Konrad Spindlér of the Univer-
sity of Innsbruck's Institute for Prehistory and
Farly History, examine the Tcerman, In all fair-
ness, none of the salvagers had suspected the
Iveman’'s antiquity, Even the knowledgeab
Messner guessed the body might date, at the
earliest, from the Middle Ages

"1 needed only one second,” Spindlér told
mie in Uctober 1991, “to see that the body was
4,000 vears old.” Actoallv, it was the siyle of
Lhe lceman’'s ax that inspired the archaeolo-
gist's confidence. That ax indicated to him
that the lceman lived around 2000 8.C. plusor
minus 200 vears,

Al once a rigorous effort to stabilize his

conditton was launched
sion of Werner P
Anatomy Institute, the mummy was placed in
a [reczer, where the temperature was Keptat n
constant 21°F and the humidity 28 per-
cent—the same conditions @z the ice from
which he had emerged. The Iceman could not
be removed from the freezer, Platzer decreed,
tor more than 20 minutes at a time, and then
anly for the most compelling scientific inguiry
By then, the best press credentials in the world
could not crack open that freezer door

Under the supervi
atzer of the university's

URING THE NEXT FEW MONTHS the
Austrians began divulging some of
the Iceman's secrets. They did so
slowly and cautiously, still embar-

rassed by early mistakes. For instance, the
mummy's most prominent Injury was a gap-
ing hole in the left hip. In October Spindler had
assured me that the hole was caused by some
wild animal shortly after the Iceman’s death.
before the snows covered him. But a police-
man who had helicoptered to the death site in
september came forward with a confession. It

ves that beheld an ancient world stare from the head of the Ieeman—aone of the oldest,
best preserved of all prehistoric corpses. Naturally mummified and sealed in an airtight
pocket by glacial ice, the body survived with its brain and internal organs intact. [ce pressure
disfigured the nose and lip, and pushed up the left arm. Stored in a freezer at the University
of Innsbruck, the Iceman is removed only for brief examinations by scientists (below),

i
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The Tceman
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BRINGING
THE ICEMAN
TO LIFE

o real he seems—as if pousing
S in mid-sentence or catching
hig breath after a hard day's
climb. Reconstructed for
NATIONAL GEOGRAPHIC by John
Crurche, an anthropologically
trained artist, the Iceman
appears tn o bust modeled from
forensic datu to suggest how the
ancient traveler might hawve
looked in e,

Crurche began with published
tables of measurements, three-
dimensional computer images,
X ravs, and CT scans, all pro-
duced by the Anatomy Institute
of the University of Innsbruck.
Projecting computer images onlo
modeling plastic at the Danver
Museum of Natuwral History, he
sculpted a replica of the shuli
(top left). He then added clay to
duplicate the lceman’s mummi-
fied face, complete with smashed
nose and Hp (second panel).

Like @ marician reversing
tHme, Gurche gave life to the Ice-
man. Using anaotomical data for
European males and his own
mterpretations, urche fleshed
put the foce with muscles and
futty tissue, following a map of
numbered pegs. He recan-
stricted nasal cartiiages and
positioned gloss eves.

Finally he made a new model
of the head with soft urethane,
tinted to suggest windbuwrned
glkin (righr). Distinctive featiires
emerped—a broad nose, a pro-
truding lower lip, a promingnd
chirn. Human hair was added.

In a telling gesture, his eyes
gare alert, as if noting with alorm
the storm clouds gothering over-
head that may have foreshad-
owed his dearth.







LEAVING THE
STONE AGE

he first metal widely used tn prehistoric
TI[J‘J'H:.,'I-, copper came to prominence in
Europe as early as the fourth millefnium p.c.
when artisens learned o extract it by smelting
ore. Setting up eperdations negr deposits in the
Alpine foothills, the workers produced ingots
that were later foshioned into weapons aml A
tools sharper and more workable than stone. |
i

- e
e
]

Fari & Bew |
anaugh to axtract
copper, sarly metal-
|II'.:.I L i O yrHnE
nta an underground
haarth by rhythai-
1 |I L gt s 4 i ':::|__I i
Mollow sticks, ¥V hen
'|'|-r r_..'_--'F-l_'r-'Il_r.'_l FrnE
to I981°F, copper':
meiting point, tha
molten cOppar sEpa-




was he, wielding a pneamatic jackhammet
lged the

1P in his zeal to free the icebound bods

and not some predator, who haid go

in addition, radiocarbon analyses
1rom different lnboratories
flated the leceman between 35000
and 3000 n.Cc. —1.000 to 1,50
confi
had he

Lw

vears older than Spindler’
dent initial assertion. Fow
made such a mistaker
apindler had based his date on the shape of
the lceman's ax hlade. It looked like & relic
trom the Early Bronze Age, which began
200 8.C. The hlade, however, turned
be bronze at all, Chemical analvsis

Around
UL ol Lo
showed it to be nearly pure copper. (The two
metals look quite similar.

I'hus the Iceman was far rarer than a voy-
gger Trom the Bronze Age, He waos, 1n fact.
umigque: a mummy from the Copper Age,
which lasted in central Europe roughly from

AR EBRTS (B i

g, the lceman became the focus of

political dispute, Although Aus-
trian police had retrieved the body, survevors
determined that the Iceman had actually died
inside the Italian
autonomous distnct of Alto Adige, or South
Tirol. Italy demanded that the Austrians turn
over theé Ieeman. And South Tirol
After lengthy negotintions the

Vieanwhi

1N Intlense

W13 et borader—in Lhe

o ]
Mare fee

OWHR | |,'<..r|'.

jrll:| _II eMnn

AR the vanguard of a new
erag, the leeman carmed
a capper ox (above), the
oldest ax found in Europe with
itz bindings and handle intact. It
predoates a blode from around 2700
B, (left), excavated from the Remedello
sotto burial site in northemn I[taly,

Austrians agreed —on paper at  least—to
return the lceman toSouth Tirol by
1004, since then the South Tirmol government
has agreed that the body may remain in Aus
Uria until research is Il:1'|]l||'|| il

The Austrians’ preservation efforts were
[raught with problems, "To {reere the Iceman
explained an outspoken voung
archacologist named Markus Epg. "It dries
nimoul. Alsothe ice expands and breaks down
the walls of the cells. Every time they take him

e ntem e

aeait is bad, "

out (o check on him, he starts to melt again

| met Egg, whom the Austrians had put in
harge of restoring the Iceman's tools and
belongings, at the Roman-Germanic Central
Muzeum in Mnainz. Unablée to see the Iceman, 1
had determined to learn about his world. His
pOssessions, many archaesglogists helieve, will
eventually tell us more about that world than

the body itself will

Ueographically, the Iceman's domain was



the Alps, stretching from the massifs of south
eist France to the Swiss-German border, from
the ranges of the Austrian Tirol to t
narthern It
mountains that command the heart of Europe

Yeb in Lhe

g € 1|

= lnkes ol

b, Five thousand venrs ago these

wrere i vast, fearsome wilderness
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eled évien farther. Whatever else he was, the
i

leeman wis a mountmaneer: Flis very clothing

1

ancl his 1ools proclaim gs much

| he lceman s most -
per ax. With reverence, | watched

Markus Epg pick it up and ofler it to ms
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erasped its vew-wood handle and

[he handle ended

it bent to

tool gently through the aill
in a enarled {oint where hald the

Perhape the Teeman himsell had seen
i the ax handle lurking msicle ntres
[ Tt

| traced the haft with my
ended in &8 notch that held the
birch gum | ade firmly in

and e cut
fingers o where 1
[ark

3 e
¥ | |
||_I_-\.|.!|| |

ladde
held the
Weneath
thang of rawhids
the wedee-shaped bla
my palm and ran a ngel
over & pair of small nicks
in the cutting edge. WV hat
swings had the lceman made

to dent that bhlade:

L tightly wrappe

Che ax blade that fooled
Spindler continues to con-
found the experts
it 15 a Hanged ax rather
than a more primitive flat ax,
.[.JJ'.' ﬂ:".f'll_'.r_.'-. i ri'!ail'-.
its four '|.;:'. g hold the
MTE S84

Most Copper Age special
st in Europe now agree that
the Iceman's hlade 1s
sic example of what they call
the Remedello style. Beme-

Aello Sotto was 3§ cemeters

ST D LS~

ingly

|E'l|"|._:
tylarte

¢ in its hait

just south of the Italian Alps,

where 124 tombs were exXiR-

vated in the 19th century
However, Remedello art)

facts are thought to dat
back no
B.. xiven the leeman's ra

1O '-"I'I..-I |'-'i

than 2 700

._-1"-il I
diocarbon are,
have owned a Remedello ax
hundreds of vears earlier? I
a5 if the tomb of & med:
eval warrior had vielded
malern rifle

Fier walked me Lo a table
Hrawi-

tha Goedecker-Linlek, was

WS
1 i E | iE i B I
WNETE OIS AS515LATN,

trving Lo put the hundred

odd scraps of the Iceman’s clothing back
together. Itlooked like a hopeless jiosaw puzzle
il [eCeEs Wil strelches wogey edges. Yet

_-i||'.-_-.-.-_|. LIeE IO resenlcners |':.IIE bl | i.':.'.

tant observations. The patchwork garment

had originally finely
sinew by a skilled hand.

pairs had been made; probably by the lcemas

BeEen stitched togethes

Wwitl Far cruder re-
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Thr." lceman's survival ki

included an ash-handled
fint dagrer (above), its hlade
no larger than an arrowlead.

The Iceman probably used it to

cut leather or game. Found
near his body, the dagper laoy
next to a grass sheath, the first
ever discovered.

Int addition to a bone needle,

@ hank of grass rope, and a
mass of feltlike fibér that may
have served as tinder, the Ice-
man aiso owned a four-inch-
lomyg stick (left) tipped with
antier. Conservators believe il
wits a tool for sharpering fTint,
pleces of which the Iceman
stored in o pouch,

A common maoaterial, fint
served toolmakers through the
Copper Age and into the
Bronze. The Iceman carried
migh-gquality flint that he
may have traded; Lawrence
Barfield of the University of
Birmingham in England
believes it was quarried in the
highlands east of Italv's Lake
Crarda. At @ burial ground
across the loke, Barfield (focing
paage) found items almaost iden-
tical to the ones the Iceman

possessed,




-]"' welve unfinished arrows
and an unstrung bow raise
the guestion of what the Iceman
wies doing alone and defenseless
in the wild hoeh mownfoins. His
deerskin guiver (above) did
comiair o ¢ ||.'1||:|i':'!|.' PN,
mitde of viburnum wood with
flint heads and feathers. But the
Feeman's longhow could nol
have fired them. The curved,
six-foot-long pliece of yew
wood—taller than the Iceman
himself—had not been notched
or fitted with string

Muost experts specilate that
the mowntoin raveler was o
shepherd who had lost or doam-
aged his weapons and was gath-
ering matertal for new ones.,

(hthiers picture the Teeman as
a shaman who, with tattoos,
amulet, and magical wx, fhad
climbed the mountain to do rit-

ualistic battle with evil.

.:.'i:lr:'::'l | l'-f-.l.'

Im the end what defeared the
[eeman was probably the severe
mountain wedather. As his body
shows no sign of broken bones

or dixedase, gcilentiztz think

hi froze to death after falling
asleep. A frogment of Tuis ploited-
gross cape (below) was found
nexct to his head, having failed

to ward off the fatal cold
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wood with atipof antler was frst thought to be
tarte believes that it was a
tool used for sharpening flint blade:
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The first half of the Copper Age was an era line offered the best pastures for sheep, goats
of climatic warming, when humans penetrat- and cattle
ed higher than ever into the Alps. The tree

e Nhers wis also this newly valued metal we

climbed during the warming, and game fol- call copper—great green veinsof it bare to t

Ir__'
lovwerd the forests. Hunters followed the eame dev. eady [or the finding among the rockKy

il
titudes. Because dense forests covered  forever, stimulating the development of mijor

Other motives drew daring adventurers to  crags. Copper was changing the Alpine wor
hieh a
much of Furooe. the meadows ahove the tree trade routes between many isolated vallevs

“Before this moment,’
explained Markus Egge
‘Lhisré wereg only two wiays
foramanto be rich, He oould
have o oreat mass ol cattleor
a great mass of wheat, Hul
these are not good trea-
SHUTES Vil cannol nrry
them nrownd.”

g took the Iceman's

B
copper ax blade m hls hand

- - rFrem
**Thisis a rond treasure!

e
‘“Illl '!.'l-"l'::':r"ll'-'i'l Yo now
nectd men o De miners,

smielters, axmakers, mavhe

g
even salesmen. Now people
have o real profession, o spe-
cialty. Before copper, every-
body did everything.”

To turn raw chunks of
COP] wer-hearing stone into an
ixhead like the Iceman' s
no easy feal. The ore must
Arst be heated ina clay eroc
ble buried in the ground to
FETROVE Impurites, or siag
Hlowing through pipes, sev-
ernl workers simudtaneousiy
direct intense streams ol air
into the fire, fanning 1t until
it reaches 19E1°F, « EIIII.'r.-
meltmg point. After the mol
tent copper has separpted

from Lhe slae, the entire mass

s allowed Lo codl anc

IE AIAE

s carefully chipped away,

iravinge bhlocks ol I"'IE.I'!I'-"'!:-

pure copper. These blocks,

ar ineots, are later reheated,

Iﬁh‘ﬂ-uh! destination, the slopes of Mont ind the hiquid metal poured into a cast
Bego in Frunce's Maritime Alps The world's earliest known man-macl

abound with sacred rock art, some of it opper ahjects— beads, pins, and awls—were
from the Copper Age. Pilgrims likety fabricated about 8000 B.C. 1In lurkey anao
possed this 8, 1<40-foot site, where a carv- ran. There is evidence of copper mining in the
ing dubbed the Mon With Zigzag Arms Balkans by arcund 5000 B ¢, From there the

{abowve ) upprur.'-cirm':!cIr.:mg.-:'r-:Lam!,:::rl':l_-r. ’.L|'|'-ill-|HUj~ probably sphrend Wesd reaching

1 _"!.Il‘,';- about a thousand vears [ater

| |
L
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UR FULLEST PICTURE of life in the

Copper Age comes from scares of

villages painstakingly excavated

over the past century on the shores

of lakes in northern Switzerland, as well as
lakes just across the border in Germany and
France. Az | traveled among these scattered
sites and the museums that held their artifacis,
I'imagined the Iceman, perhaps

steaks from a dog they had slaughtered that
afternoon. Their berries and nuts he knew
almost too well, but the food be craved was the
soft, greasy stuff farmers had recently learned

to make from milk.
At last the Iveman pulled out of his back-

pick the goods he had come to trade; pieces of
unshaped flint, ruddy, cream-colored, gray,

as a trader, paving & visit to
such a village in the late fourth
millennium 8.¢.

The lang approach through
the dark forest had taken its toll
on his spirit. He had sensed
bears and wolves lurking un-
seen in the woods: because of
the tangle of brush and trees, he
had found his bow and arrows
all but useless for hunting. Sev-
eral times he had lost his way,
finding it again onlv by care-
fully retracing his staps.

At lust he came to a wooden
palisade fence encircling a vil-
lage. The strangers guarding
the gate demanded to know
who he was, but their language
was alien to his ear. They stared
at him bard, disdainful of his
patchwork animal-hide cloth-
ing but impressed by his won- | (¢
derful ax. Finally they let him |. =

EHECD "-‘F_"i'l L T.

i y ‘_;i:rr --_?fi..-

M EINTERRANGAN
Y

pass inside.

The village was a pandemonium of domes-
tic animals and peaple. The Iceman climbed a
ladder to the floor of a terrace. It sat on great
wooden stilts above the mucky shoreling of the
iake. The rough-hewn houses of the villagers
were crowded behind him.

Gradually the lceman’s welcome grew
warmer. His hosts lent him a linen tunic,
embroidered with colorful designs, to wear
while his fur clothing dried out

As herelaxed, the Iceman saw how superbly
placed the village was. For days he had trav-
eled under the dense canopy of pines, oaks,
and ¢lms, with only the occasional clearing to
give him & glimpse of the landscape. Now, as
he rested on the terrace, he could look south-
east across a huge sheet of water to the spectac-
ular mountains

His new friends fed him well. One night he
nte beef, great bloody joints singed on the fire;
another night, fish from the lake; yet another,

The fcemnn

COPPER AGE
IN THE ALPS

dvancing rechnoelogies helped usher
in the Copper Age (4000-2200 [.C.)

in central Europe. Agricultiural tnven-
tions like the plow and wheeled cart
ciamée into commaon wse, Troaders and
prospectors, stimulated by the demand
for copper, traversed mountain passes,
exchanging ideas and toolmaking skills
between the lakeshore villages of the
narth and valley settlements of the south.
Drawn together by trade and technology,
and sharing common rituals, the peoples
of the Alpine region gradually merged
into a single culture, before diversifving
again during the Hronze Age.






In the Copper Age, villagers grew wheat
and barlev and made linen clothes from flax
1 |.'._'- had anly recently discoverad how to milk
A cow Aand Dow to make chesse amd bulter
[ hear sheep may have been used for meat hui
ot yvet for wool. Many staple foods of todas
vere sUll unkEnown, moludimg poiatoes

At the Swiss National Museum in Ziirich, 1

AW probalkdy the oldest wheel ever found i
central Eurom wnd mavhe in the world. Ti

Wis dizxcaversd 1n downtown Atirich 10 1979
bv a Swiss team led by archaeologist Ulrich
Kuoff. Made from a single mece of '|..'.|||l'. 1t
may date back a=s far as 3200 B

Central Europe's oldest known plow is

iEiar !il.!l. d I.;-IIII_'i_l_I._IJ FEArS YOLUREeR ':||,|_I I i

[ e Teemian

“urely the leeman knew af the fertile
S waliey af the head of Lake Goarda,
imhabited long before the Copper Age.
lNoday olive groves and castle rulns over-
[ovioke the town of Areo,. He may have even
worshiped at the carved stela (above)
that archacologist Hons Nothdurfter
discovered below an altar in Laces, Italy,
1 1 miles from the Tceman’s camp

[cemnan. Yet Copper Age artists cut images of

! , . o >
plows on rock surfaces. [lalinn archaeolopgist
v Merzeng has found o A0Y rows oI 1

OWs présrrver] it & m iur 'i--"l",'l.'r _‘-“_r,._ i'-.ll
Mls compilex excavated in the town of Aostn
"|.;_-.'|'-II.I',I__._T |;| E

> '.I|i|| -l--||_ -|-_- ||||.|.-\.I...|.|i_l

was ritualistic rather than agricultural

What language did the Ieeman speak? Wi

don't know; Words cannot be dug out of thi



soll. Almost ull
belong to thi
[ndo- European a

parent lIanguagc

moidern European [angunges
same family, which is called
fter a hypothetical common
NSt Experis

thought that Indo-Eurapean tongues arrived

Lintl] recently

in urape around 25X R.C However, Britizh
Renfrew ha
that the Indo-European languages
reached Europe much earlier, If the lcéeman

indeed spoke an Indo-European t

archaecolorist Colin erently

el

Eue. lin
: believe he would have used a wordd like

kel

for god, and swerrwh, meaning |

for wheel, ditver [or door, deitees
AR RS
While words cannot be excavated, potters

CHAT ""|r:|| different styvles may i"'.l.r to aifferent

i s formidable coat
O of arms, a Copper Age
stela (right) brandishes seven
copper dogpers, plus halberds
and axes—proof of the sacred
significance of early metal
implements. A stylized human
firure that may have rep-
resented a god or ancestor,
the seven-foot-high sandstone

slal wears a corded belt and

necklace. [tz T-shaped pin, pos-
sibly a cloak fustener, resembles
the rare silver piece (abowe)
fournd at the Remedello burial
gite, 1The stela belongs o i
“family"” of six stones uncoverad
near Arco, with a child-size
fipure and a mother made of
murble (left).

cultures—and presumably o different an

puages. In switzerland sharply contrasting

Nt ke ;'_'.'-!'.!u_-----u m Lo clieline & dramatic Frarrie

between b ng the lceman's era
barries
Switrzerland

erollision of two currents of thought and art —

some speciabists think this which

hisects present-oay marked the

Mediterranean ideas sweepimng up from the
south and eastern European notions m
from the north and east
warfare ultimately broke down
Toward t

2200 B.C., # singl

Beaker people, after the shape of its pottery
had unified the Alps and most of Europe

Ving in
Trade and perhaps
Lhe Darrier

it |:||| ol L [..ll||;-l'-' "L'_'_: I'lll-!III

cilture —called the Bell
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nce priced like gold, a four-inch cop-
O per disk must hove owed willagers
when it appeared on the German shore
of Lake Constunce. Archacologisis un-
earthed the ormament from a village that
hurned around 3900 8.C,, making it the
oldest copper artifoct found in the Alps,

P f 0l A Pl 47 AT WISOONAEC DT LAND CRAITILGS, CAWTTARG, HIAWMAHY

AST SEFTEMBER, just before the first anni-
versary of the lceman's discovery, I
flew back to Innsbruck, still hoping
soméhow (o see the man. His scien
tific puardians, Werner Platzer and Konrad
Spindler, told me that a special viewing
remained out of the question. However, Spin-
dler flew with me by helicopter to the site
where the [ceman was found. After we
reached the hollow, Spindler stooped, then
rian A finger across the snow

“Do you =ee this?™ he said, showing me &
fine dirt now coating his fingertip. " Dust! This
15 why we found him."

In March 1991 a huge Saharan dust storm
blew tons of fine particles all the way to the
Alps. Over the warm summer of 1991 the dark
prit absorbed the son's ravs, spurring an
unprecedented melting of the glaciers

"We think he was found only threg days
after he had melted out,” said Spindler. “And
three days later, the snow fell again—enough
to have buried him. He wasoutofthe ice, then,
only six days, at maximum. 50 We ATE VEIY
lucky. 1 think it is easier to break the bank
al & casing,”

[ looked at the rocky slab where the man had

Da

lain and wondered again what he had been
doing up here, 1 askid :"'-:]lilllf“I:!E'

“I think he was & shepherd, ™ he rephied

| heard that belief echoed the next day
Rather than take the helicopter back with
Spindler, 1 hiked down to the Otztal Valley
The next mormning I met a group of modern
shepherds tending a flock of 1,600 sheep.
Struggling in German, I questioned the three
sturdy voung men and a woman about the lce-
man. At ning in the morning they were drink-
ing wine straight from the bottle

Of course he was a shepherd, they assured
me. Like them, he had been on his way from
the north, across the ;‘_:lé:n:i:?:‘i:[l Otztal Alps to
the Val Senales, the safe valley on the south

"To his house,” one nodded.

As ] sprawled in the grass, envying the shep-
herds their tipsy camaraderie, | realized |
might be witnessing a trek that sprang from
an unbroken tradition strely |1in5_: back 3,000
vears to the Iceman himseld

Through these blithe shepherds 1 seemed to
glimpse not only the lceman but also inklings
of his elusive soul,

The lceman's tattoo-like marking= might
imply something about his spintual hife. They
intrigued scientists, who had no evidence thal
tattooing was practiced untif about a thousand
vears lnter, The Iceman’s markings are not
like those of n modern sailor or Inker. Located
in normally hidden places—his lower Dack,
behind his knee, and on his ankle—thev were
not done for show., They may have been
designed to give him some sort of supernatural

POWET O protection

S0 might the pair of fungi he carred, each
pierced by a leather thong. Archavologists
have never seen anvthmmg like this arrange-
ment from this pertod. The fungl contain
chemical substances now known to be antibi-
otic, If the Iceman used them to counteract ill
nesses, perhaps they seemed magical to him.

In the weeks ahead | tried to learn what else
had animated the man. What were the gods he
waorshiped? What were the beliefs that held the
cosmos of his people together? I found win.
dows to his soul in a series of recent Copper
Age excavations across northern ltaly. The
evidence is recorded on three types of artafacts
One tvpe is engraved stone slabs, called stelas,
which were erected at sacred sites,

An astonishing sel of six stelne was acciden-
tally discovered only a few vears ago at Arco,
near the city of Trento, as bulldozers were

Notional Geographic, June 1993



ciearing land for anew hospital. Earthmoving
for new construction is, in fact, what has
brought many Copper Age sites to light
These stelae, known as Arco I through VI,
are kept ina wareshouse in Trento, T was taken
there by two energetic voung archaeologists,
rranco Marzatico and
Arco 1, a sandstone slab standing seven fee

Annaluiza Pedrott
tall and weighing seven tons,
i

sshaped like a human torso

The chest is crowded with
CATVIRES. 38VET COPPEr dag-
gers, halberds, o neckluce, a
richly detalled belt, and an
object Pedrotti called a scep-
ter. Three copper axes are
ilentical to the Iceman's
Axes are lound on other
Copper Age stelae. What da
they mean s
scientists believe |

it ste
lae represent gods, vener-
ated ancestors
heroes. Perhanps the lceman
when he saw o sted
Arco 1. knew exacthy which
warrior or derty the stone
procimimed, as o Koman
(Cathalic might recognize the saint in a medi-
Ferhaps he had even praved before
this stane or made a pilgrimage just to touch i
In a mystical sense, each swing of his ax par-
took of thesacred. To chop down azapling was
to be linked to some god whose own ax had
helped bless o some hero whose
weapon had rid the land of evil

U'he spiritoal importance of stelae endured

aoF cultiaral

a such as

EVAL TFEsd

the waorld,

among the Iveman’s descendants. Unly last
summer Hans Nothdurfter of South Tirol's
Department of Archarology in Bo
a Copper Age siela beneath an 18th-century
wood altar in a8 church in the small South
Lirolean wvillage of
an both sides with
tncluding an ornamental belt, radiant sunlike
grvd 4 copper dageey
aepictéd on Arco 1. The practice of invoking
the spirits honored on monuments for good
luck and fertility must have persisted well
into Christinn times 4,000 years after
the Iceman died, Roman Catholic hishops
were threatening “worshipers of stone” with
EXCOMTUIMECALTICON

Laces lies only 11 miles by air from the high
pass where the Iceman perished

rano found

Laces, It was covered

Myslenous engravings,

ohiecls, st like thosi

r.' Ve

[he stela

e feeman

he turning of an ungainly solid wood

wheel constituted a true revolution
during the Copper Age, when wheels
were first used in Europe. Excaovated in
Zitrich, Switzerland, the 20-inch whee!
From 3200 B.C. appears beside a model
of an early cart.

IH L1 - LR LA ™ [em. TiiE

cannol be carbon-dated. But if the monument
15 as old as he 15, the Iceman probably knew of
tt. He might even have worshiped before it

TELAE GIVE U3 one window on the spiri
tual life of the Copper Age; burial sites
gnother. The most
Remedello Sotto, south of Brescin, Tt

L4 separate graves provide us with-a wealth
of artifacts,
vmade just for the burials. Anunusual

silver pin and numerous arrows and metal

alfford famous i3

incluchng beautiful flint blades,

probah
wWelilpons sugrest to some sclentists that no
common men were buried here. The Iceman's
memedello-style ax could indicate he was a big
man in g hiernrchical society

I wias long thought that such single burials
were the norm across most of northern Liady
However, in 1981 British archaenlogist Law-
rence Barfield of the University of Birming-
ham uncovered astartling Copper Age burial
site, called Kocca oi Manerba, on the western
shore of Lake Garda. At this site Barfield
found no carefully individual
Instead the i chaotic
mass of human bones. The skelétons had

v been ritimallv defleshed. Barfield

ArringEeo
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A triangulor platform and plowed carth speak of ancient rituals at a cemetery cxcavated by
Franco Mezzena, above, in Aosta, Italy. A stone dolmen housed bones,

speculated that the bodies had been exposedto  a rite of celebration, a hife-affirming dance
the flemente O |'||_||'||-|'| IOr 828 tme | hen Lhe B0 UpOn Fow | | 'I:'Iilf!Z"'Z.'. :Jll"'r and boars
skeletons had been taken apart and burned invoked a hunting magc. And countless dag-

. . _
eposited in a mass crypl rere and axes once more declared the supernat

Finally they WEere i
v the individuals at Manerba were 5o buried aral power of a tool or weapon made of copper.
Il the lceman had belonged to a community From Val Camonica | drove west to Aosta
like this, he would have been anordinary man  Here the lceman' s contemporaries bullt a ret
In an egalitanian sociaty gious complex so grand that he might well

The third window into the Iceman’s soul 15 have made & pigrimage to it >ome 435 stelae

rock art —the ficures that Chalcalithic artists

etched into cliffs and other rock surfaces
Some 300,000 rock figures, many of them
carved by Copper Age artists, have been dis-
covered in a narrow northern Italian moun-
tain valley called Val Camonica. Only 50 miles
from the lceman's resting-place; the valle
must have been known to him

| wandered for two davsamong the dazzling
and perplexing  petroglyphs, puided b
.'.'.'-.:I.'."--:'-';i.-l 'l'll."l'.r_-. lor Fosaati ol the l"-lll.l'_l:'l'l"h
af Mgn Archacological Cooperative. (One
I radmimy

spikes. It was as if some Copper Age visionary

recurrent image was a circle wit

had once seen the settng sun framed by the
antlers of a great stag on the horizon. Had the
image become his péople’s sign for revelalion

Fossatishowed me a chain of humans linked

ATFITTI 1IN AT . PFOCITT |_I'||_r L ETR |.| | ||'I-. -I-.'|'|'. WS

4




LAST RITES

illing upon higher powers, a village chieftain or priest
leads a burial ceremony at a time when few people lived
T past 40 Archaeologists bellieve that in many Copper Age
mass burinls the bodies of the dead were ritually defleshed by
exposure to the clements or by temporary burial, and the
sheletons broken up. At auspictous times of the year the bones
were gathered and prayed over and then piled into a dolmen.
['o make room, alder remains were removed and burned.
Headstome-like steloe may designate clons inside the tomb.,




pproaching the past on ity own terms,
A archaeologist Pierre Pétreguin
crosses Lac de Chalain in eastern France
toward pile howses built in the style of
Copper Age dwellings, In summer he and
his students adopt the [ife-style of the
Iceman—muaking pottery, gathering food,
and chopping trees with primibive axes,
Concludes an assistant, “I think life was

not dasy.”

have been unearthed at Aosta since 1969,
mostly under the direction of archaeologist
Franco Mezzena. The finest of these featuresa
bow, several arrows, and a copper ax

The site also displayvs structures called
large tombs that SLOTE
In one Mezzenn found the jumbled
bones of 70 skeletons. Two Aosta dolmens are
built on reised stone platforms; one of which is
shaped like a huge wedge and points north-
west, Some rescarchers bélieve this form rep-
resents the magcal blade of the copper dagger

An equally stunning complex of dolmens
and stelae has been found in the Swiss town of
Siom by archaeologist Alain Gallay of the Uni-
versity of Geneva. The engravingsin Sion look
exactly like those of Aosta. Moreover, the dol-

clolmens - FeseiTii]e

houses

mens are built on similar dagger-shaped plat-
forms, also oriented to the northwest
hetween
these sites. They shared the same spiritunl tra
dition. And thev did ---||I"-'].-i[|.: Being ::-l.'!:ln'.l':l'.'.:'il
by the Great St. Bernard Pass, which until the
recent opening of a tunnel required a slow
drive on a road contorted with hairpin turns
As | wandered among the sites where Cop-
per Age communities had interred their dead, |
how much emphasis
proper burial. Whatever people the lceman
came from, they must have been deeply dis-
turbed by his disappearance. It was not-a Just
closure with the gods. It was against the order
of things for him to die as he dicd, The ones w
cared for him were cheated of the purgation of
their mourning. He had simply vamished, and

Clearly there was regular tradi

LA, iy pliaced on a

10

O OneE KREw W I-:r.'rl: I"Il:! Wwas,

AST DECEMBER, 14 months after my fascl-
nation with the lceman first took me to
Innsbruck, an unexpected phone call
summoned me back. Wemner Platzer

had invited four of the world's leading experts

on naturally mummified humans to examine

i

the Iceman. Each had seen the body months

earlier
]_'I
wiorking. After their examination I could get »
four-minute look at the man

At noon on December 17 the experts entered
his chamber. Later they would tell me that the
lceman had dried outl perceplibly durnng his
ttmy in the freezer

“Given the present state of the =science,
there's nothing more vou can do to prevent
desiccation,” zaid Elsebet Sander- Jprgensen
of Denmark's Silkeborz Museum

Anall-out effort to stabibize and preserve the
man, they all concurred, was more vital than
any further research on the body

After the experts finizshed thelr examina-
ton, Platrzer ushered me nto thé leeman's

MNaw they would evaluate how well

atzer's efforts to preserve the body were

National Geographic, June 1003
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10-by-20-foot chamber. He on
stand on a carpet just inside the door
saw the Iceman, just 15 feet away, Iving on his

| hen |

ack inside a plexiglass box with regulated air
L'he experts were still discassing ana-
tomilcal detatls: All I could do was stare and
struggle with a tumult of emotions

How thin and {rail he looked, his limbs like
sticks! Hisribs protruded against his skin, taut
and Grown, like tanned rawhide. The head,
staring upward, had a fierce, angular dignity

Platzer was saying that the lceman's upper
lefit arm had been broken. The injury may
have occurred in Vent as workers forced him
into his coffin. It had snapped rather i
bent, 1 thought, as if repudiating the sci-
il would wrench him from
into ours

flow

R ER

Ence | i-i" wiorlo

! e fedman

My gaze fixed on the lceman's other arm,
resting at his side, The hand lay in an open
clench, The hollow between palm and fingers
had exactly the shape of his ax handle. Even
the careless workers who had hacked him out
of the ice hiad noticed this, giving rise
rumor that he died clutching his ax.

L he rumor was [nlse. On the day he died,
the Iceman had propped his ax against a stone
12 feet away, Hut then, as he stretched out
across the rock slab and drifted toward eter

|

nity, his finpers had closed halfway, as if
were clasping the memory of his ax. If so, it
wik the last thing his body had to say

| hind & hundred guestions to ask the ancient
voyager, but my four minutes were up. 1

turned and walked out of his chamber, leaving
the fceman for the ages. [
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N HI5 1S THE ROBIN STOP, ™ 5ays

I- biologist Sam Diroege a5 we

}  unfold from his subcompact at
519 nom. and are greeted by a

B lamor from North America's
best known songbird.  They re 5o
noisy ol this time of the morning, you
can' t hear anvthing else,”

Well, not exactly. Over the insis-
tent caraling of robins clgiming
possession of the shadowy lawns and
churchyards in a still slimbering
cammunity, Diroege's keen ears
register & mourning dove, house
finch, catbird, mockingbird, ani
chipping sparrow. And one second
before the three-minute alarm sounds
on his chronometer, a drowsy cardinal

chirps a halfhearted call note,

Singing a sweet soln, @ proairie Weir-
hler adds to the chorus of migrant
songbirds in decline across the
United States. As the scale of losses
comes to Heght, alarmed experts ash:
Coan we save our birds of summer?

[







STATLS OF BREEDING it
POPL LA TIONS OF NEQTROPICAL
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The annual Aight of one abundant songhird, TR CANTTGLARST 2 P
the American redstart, reveals the dangers _
contributing to moany species’ decline. Like »

more than 200 other Neotropical migrant
land birds, redstarts breed during the sum-
mer in North America and spend the winter
south of the U. 5. border. With each passing
migration, more forests are cut, more pred-

ators thrive, and more human obstacles Tropical defarestation

clutter the landscape. Some species adapt. 2:‘;‘7““‘“‘::;:‘*::1 T:‘:‘I'“
But since 1980 one in siv redstarts hos froap 'Mn'l.'IE!ﬂF':;I Lt ey
gquietlhy vanished. SRETH . PR (AT [ Mk

0 weth sacond-prowth forest




We pile into the car and dash for

the next of 50 stops on our 24

long circint of Calvert County,
wedged in the bdewsater region of
Maryviand belween the ( ..Ill'-..':_llg B
Hay and the lower reaches of the
Fatuxent River. What a difference a
pall mile makes! Woodlols and merd-
ows have replaced suburbin, and the
wood thrush with its boldly spotted
chest has overshadowed its red

I'he thrush alone

breasted cousin

clecinres the timmortnl wealth and vig-

or thit is in the forest,” proclaimed
Uhareay,. Few who have heard its
ethereal song would disagres

[t is June 18, height of the nesting
season hereabouts, and this is the
month when 2,200 amateor ornithal-
from desert borderlands: to

treeless tundra

||,fi;1w :
jnin in the annual
North Amencan Breeding Bird Sur-
viy (BBS) Orgamized in 1966 by the
LT 5, Fish and Wildlife Service, the
HHS tricks changes in bird popula
Lione by vearly roadside counts along
permanent routes. And if a sense of
urgency now attends the exercise, it
gprings in larpé part from recent
readings of BHS data showing major
populntion decreases of migralors
sonmgoirds that nest n
the Mississippi but winter in Mexico

Central and Sout

r - r P T
Irerls ARt 0

y America, and the

Muny of our hirds of

summer appear to be in
[ vt

o find
what 15 being done Lo

Caribbeal
iecling
thiry are disap-
EAring and
sAvVe them
homes i the decicduous forests of
orthern New England and the Mid-

| traveled (o thelir summer

west and to thelr winter haunts in the
mangrove swamps and rain forests of
the Caribbean and Central America
SpOEe With

For several months ]

people w ho are studs ing the lives of
conghirds and searching for wayvs to

4
slow the most destructive infaence

[ habitat T weuld

.|||.\_- i

il conservabinn. 3O0TT LOLDEMITH

¢ iHustrated severel Hocl-

[RAVELER articles

come to know the hlack-throated blué
warbler as intimately as the everyvodny
cardinal that nests in my front-yard
spruce, and 1 would discover man

other causes for the birds' decline but
no simple way to stop it

Saving our nogratory songbirds
may be the most daunting task ever
taced by Amencan conservationists
out everyvone | mel agreed that the
eliort must be made, even 1f sucorss
15 eluzive, because to allow them 1o
declime further is to
RCCEPL a3 INeEvIla

ble the

[mpver-
ishment of
our ecosystems, Lne
MIENE reasonabiy ass W hether we
l"l':|l|'| L |'.'-".' "."-'i'|'l-"-|l'. '|'|-.".". OLras
why wottld we want to? They are
worth attempting to save for no other
rieason than the pleasure people find
in watching them, listeming to them
studying them

A lifelong passion for ornithology
oiten begins with an encounter with a

specinl bird. Rower Tory Peterson,

the bird-watching legend, calls 1
“the spark." He tells a story about
John Burroughs, one of the 19th cen-
tury's most famous naturalists, Ons
spring dav in the late 18405 when
Hurroughs was a boy, he spied a tin
bird neatly patterned in blue, black

[t was a black-throated

and white

Reflecting fowl weathas
a Nati

service rmadar in Slidell

ol Weather
Louisiana, picls ug
1 |||.I'| i By ik |I|:r|._"-|

rgraiing across the

I d— 3 3 = = |
[ Y] £l FARE-SCTLLS LECIEPLLT
200 brord Anolvees of 25
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blue warbler, as he would later learn
“How the thought of it clung to me,
afterward!” Burroughs remembered
“Tt was the first intemation 1 had had
that the wotds we knew so well held

birds that we knew not at al
My spark happened more than 40
vieurs g as | grew op with a padr
of Haltimeare (northern) orioles thst
nested epch spring in the great elm
shading our vard in Michigan. On
Saturday momings when schodal-
mates were choosing sides for sandlol
baseball, T would lie on my back and
watch the male's spirited defense of
s kingdom with flashing calors and
melodious song. Meanwhile, his
mate — hanging upside down from a
sl¢gnder branch — wove horsehair,
strips of bark, sundry plant fibers,
and bits of varn and string into o
soft but incredibly strong bag, eight
inches deep, that would soon hold a
quintet of nesthings. My passion for
birds has never waned

CIERTISTS call them Neotropical
migrants. They are the more
tharn 200 species that fill our
city parks, suburban yards,

rura] woodlands and praszslands, and
wilderness forests with melody and
color. Among the trie =ongbirds, or
nscines, are the thrushes, orioles,
tanagers, grosbeaks, catbirds, vireos,
bhuntings, and warblers. Especinlly
the multitude of wood warblers,
many of them with vivid nuptial
plumage that 15 mirrored in names
like bay-breasted, chestnut-sided,
golden-winged, and black-throated
green. But if vou consider a songbird
sny bird that sings, then also count
Oyventchers, cuckoas, whip-poor-wills,
pnd humminghiirds

Fach spring, from mid-March to
mid-May, they come north across the
Crulf of Mexico in great waves, riding
fows of warm humid air on & fight
Irunched shortly after sunset [rom
staging arcas like the Yucatin Pénin-
salia. Under the best condilions the
vanguard —larger, faster thers like
tanagers, thrushes, and kingbirds
will reach the coast by mid-morning

after a 600-mile journey; smaller
biards like warblers lag behind. The
travelers' goal 15 to make a rest stop
in the first line of extensive [orest on
the mainland, perhaps 30 miles in-
land. But if thev are bhuffeted by head
winds or storms en route, they will
drop exhausted into rempant scrub
woodlands along the coast, Testoon
ing groves of live oak and hackbérry
like bhright Christmas ornaments

Snared for sclence, d
Kentucky warbler dan
ples from a “mist™ net
s¢f by ornithologists n
[linods. All but tnvisible,
the delicate mesh gentiy
eraps forest virds for
banding. SOMeTimes ve
decovs or taped hird

National Geograpirec, June 1003



songs act as lures. Since
the 196&0=%, experts have
cast the nets of résearch
far and wide to explain
the growing scarcity of
scores of LI, 8. species
So far, stmple answers
remiain as elusive as the

birds that get away

Stience of the Songhirds

Sidney Gauothreaux, a biclogist al
Clemson University, has monitored
the trans-Oulf migration. [asked him
10 caleulate the number of birds in
one wave, or " pulse.” at peak migra-
tion in late April. Jotting fimures on
an envelope, he told me that 30,000
migrants would cross a given mile of
coast between Corpus Christi; Texas,
and Lake Charles, Louisinna, svery
hour for five hours. “That's 150,000

ECHTECNT WARELIE

per mile along a 300-mile frant, or 45
million songbirds, I'd call that a con-
servalive estimate. And in the 1960s
thiere wias a major pulse every day!™
ol a few bird-watchers flv south
as the birds fly north, to witness the
spectacle at landfalls like High Tsland
near Galveston or Grand Isle south
of New Orleans. While others travel,
I stay at home by my postage-stamp
wood in the Hudson Valley of New

I-'.I-'...'ﬁl1 rI.II1u .I. I



Bird biologist Tomny
Leukeringr (above, ot
Fight) chechs an overn-
gird’s breeding status of
PV Hn"III""'Ii'-:I‘ e's Hub-
bard Brooh Experimen-
tal Forest, one of the |
8. woodlands not [os
img songhords. "Tt's pain
RerFTig says,
“seeing all the bords you
kerow replaced Dy hovuse

parraw's and storiings

o

York. 1,200 miles to the northeast,
waiting anxiously for flights that are
delayed by cold, wind, and rain, Wil
the wood thrush refurn this springr
Where are my Baltimore orioles?
[hen one sunny morning arownd
the first of May the air, gently
scented by flowering spicebush, is
filled with song. And the budding

X rEErEn i

maples and birches overheEngmg my
brook are alive with black-and-white
warklers CreERngE OVEr irec trunks 1o
glean larvae burrowed in the bark
and yellow-rumped warblers darting
from twig to twig in & frantic search
for early insects

Dhay by diay the cast changes ns
s birds stay 1o nest and others
depart, their energy recharged, for
more distant places. A catbird mews
from the barberry hedge. Divink-syonr-
,dlemands a rufous-
rattling parchment

PP -EF -FF-i
eicled 10w hee,
leaves. A rose-breasted grosbesk
shows off its red-white-and-black
plumage agamst & curtain of cherey
blossoms. And perhaps i week after

my first birds arrive, 1 am awakened
by the glocfous piping song of a miale
oriole that has reposcessed the sugar
maple by the lane.

But this May there {5 an essential
character missing from the cast: the
wiood thrush, of whom Thoreau

Tas IR A Lo A

alza wrote, “'Whenevera man hears
it he is young, and Nature 15 in

her spring, 1 he thrush has not
returned, and my spring is an unfin-
ished symphony,

There were warnings in the 19803
of 4 calamity in the making, notably
the well-documented disappearance
or ihcreasing rarity of once abundant
birds —among them
the Kentucky warbler,
American redstart,
ovenbird, hooded
warbler, and red-eyed
viren—{rom such
densely wooded sites
as Rock Creek and
Glover-Archbold Parks
in the heart of Washing-
ton, L. C. Owver the past
ten years BRS reports
revenl & sizable decrease
n three-fourths of Neo
tropical migrants in the
eastern Ui, 5

B B B ITH THE £XCep-
I.:IE 'mil |r.|I tinn of a very

| I|,"'*,1 fEw
| B

e cies, i

VETrV TAIT

one has hazarded an estimate of the
continental population of any forest
migrant, But among the many bircls
perceived to be in distress, wood
thruzh numbers have drapped by 40
percent in 25 vears according 1o BBS
datn, the olive-sidled flycatcher by 48
nercent, golden-winged warbler by
46 perconi, eastern wood-pewee by
33 percent, orchiard orioie by 29 per-
cent. This trend s often confirmned by
local studies. Moreover, Sidney
Cauthreaux's comparnson of radar
images from National Weathér Ser
vice stations in Louisiana and Texas
suggests a 50 percent falloll since the
19605 1n waves of spning migrants,

Ihus an army of ornithologists has
taken to the wilds of North, Central,
anc South Amoerica and the Carlb-
bean, probing the lives of songhirds
w hose auras are well-known to bard-
watchers but whose natural histones
have only been sketched

There is an mir of crisis that has nol

Nalional Geographic, Jane 1963



been felt since the early 19608, when
the indiscriminnte use of pesticides
such as DIDT decimated fish-eating
birds like the bald eagle, ospreéy, and
brown pelican, When robins by the
thousands died trembling on lawns
alter shade trees were spraved to
combal Phutech eim di=eaze. When
Rache!l Carson, an eloguent scientist
and author of the best-selling hook
Nite Sea Avound Uy, stunned the
nation with images of a silent spring
“The tradition of wildlife mansge-
mént in this country is to wait until
the dritters are a basket case before
doimnmganyvthing,” says Amos Eno,
il .=|I:'E:||!'|l'f| Conservabionist At i |'|_|:'
National Fish and Wildlife Founda
tion. “ By tnking action early, we
hope to come up with management
options that will aveid the legal con-
{licts of a spotted owl.” (That endan-
gered bird has become the focus of a
tattle between logeers fighting for
jabs and environmentalists trying 1o
cavie old-growth forests
i the Northwest . )

temperate forest high in the Andes —
i5 being cleared for coca plantings."
Tuke the case of the painted bunt-
ing of the Sunbelt, a favorite visitor
at bird fesders because of the male's
darzhing purple-gréeen-and-scarlet
e think the
painted bunting's scrubby habitat ie
wasteland, =0 it's being turned into

Humage. "A lot of A Tal i
- i [

pine plantations or cleared for beach-

side condominiums, ™ said Sam
Diroege, a researcher with Fish and
Wildlife's Cifice of Migratory Bird
Management and former national
coordinator of the BBS. And every
winter thousands of these gaudy

nnches cisappear into Mexico's cage-

bird tragle. Their numbers have

plunged by 58 percent in |ess than
M) years, reports Dhroege

Hut as the ecientists reflerate,
expianations for the decline often dre
far more complex and elusive thin
smply loss of habitat. Each species,
thev emphasize, occupies its special

There might appenr
to be clear explannticns

for the plight of our birds
ammer
fragmentation of breed-

los=s - and

of

Life in mirtiature, o

;I|.|-|Jr .|1|:|'|| |_I-!:i]. BLACL N r.-'El:”-

n-.ml'r:. MMSLrErmen s an

tne Hubbard Brook

atudly site, Hy cheching

choarnges in leg and wing

lengths, researchers can

assess the chick's food

ke

a giuge of sur

vival in a world tnoreos-

ingly hostile to songbirds

i taern, M-

ing habitat in North
America to suburban
eprawl, for one. And
destroction of the Latin &
American forests where ) I_ | _
IMIANY SPecits winter \
Consider the cerulean = = -
warbler, whose popula- ' »~ L
tion has plunged by 40 g T
U\ BT
1 : _ (. Wﬁﬂmlﬂ‘
ant of mature floodplain r mi‘fnrlﬁrtﬂ':[
forests 15 of special inter L -
et tol handler Robbins, BUse-FREOSTED BLUL WANBSER (DUNOEITE CAFEULEEC PR
the vetiéran Fish and Wildlife Service  niche in both summer and winter and
biologist who conceived the Breeding = vulnerable to natural or human-
Bird Survey. "'We've lost thousanes caused changes in its surroundings
of square miles of cerulean warbler “There could be 20 different reasons
habitat to reservoirs, stream channel why 20 Neotropical migrants are
ization, highways, power lines, hous-  declining,” savs Droege
ing, and commercial development,” What that means is that two differ-
Robbins says. “If that weren't ent species of forest-nesting songhirds
enough, now its wintering ground — could flourish or fail, depending on
Stlence of Lhe Songhivd; i3
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wee of the Songbirds

the-needs of each. Dean Niven, an

energetic doctoral student at the Uni-
versity of LHinois, has been studying
the hooded warbler, which nestsin
dark, dank lowland woods where its
snlden feathers sparkle like a firefly
on & black June might. " For a tract of
forest to bé right for hooded war
Dlers, " MNiven exmlains, it muast
nave tree-1all openings, ke those
caused by a windstorm, which
encourage dense vegetation, That's
where the parent birds will tend thet:
fedglings.” Yet when aging or dis-
eased trees topple and créate sunlit
gaps in the forest canopy, the least
fivcatcher, & diminutive scourge of
insects and spiders, will abandon a
lavored hreeding site

Lo turther complicate matters, ses
grnl Neotrapical migrants are segre
gated by sex on their wintering

grounds. Miven haz [ollowed the

nooded warbler 1o Yucatin, whers
males occupy mature forests while
their mates prefer open scrubland

"We

places in pristine condition, " he sa
“We need to find out what impact

different levels of disturbance, like

an't expect to save all thesse

lopeing, will have on the birds' sur
vival rates over winter

Manvy [actors also influence
whether birds raise thelir voung sud
Al Vickie MeDionald has
discovered in her studies of Kentucks

warhlers at the National foo's Con-

cessiully

servation and Kesearch Center in Vir-
ginia, overbrowsing by white-tailed
fleer destroys 'I'.Il'..I'.| cover tor birds
thiat nest on the ground or in the for
ng them vulnet
¢ or even homeless

esl understory, [eEgvi
ahile to predator
survival of nestlings can be jeopal
dized by insect shortages or by an
mcrease of nest-plundering blue 1avs

And alwavs lurking is the hrown-

headed cowhird. a vagaband of th

blackbird tribe that furtively leaves

in anct

s eEs 1er bird's nest, whers

its young are raised by unwitting sur-
rogile parents

Hecause the situation 15 S0 com
plex, there 1 no quick fix such as reg

wlations banning the use of persistent

pesticides, which sased the earlier
rrisis. As | was told time and again
staving or reversing the decline of the
songhirds calls for profound changes
in how we manage our pablic and
pius 8 major

restore lost habitat

private landscapes

Althoupgh no one predicts mass
extinctions in the loreseeshle future
ornitholopsts say that many Neo-
[ropical MIErants Ee the cardlean
warbler and wood thrush will con-
tinue to fade from places where they
had been common: Some believe a
few species could become exceedingly
rare. John Terborgh, director of

Liake University's Center for Tropi

cal Conservation, wams that the last

unprotected rain forest in Central and
south America could disappesar within
{0 yedrs, with grave consequences

ler-

5 helpless as

for birds tied to mature habitat
borgh claims. “"We are a

bvstanders at a car crash.”

AM DROEGE cocks hi= head from
sicle to side like a great horned
owl listening for scurrying
mice. " Three wood thrushes,

at least, " he says, jotting numbets on

his clipboard. A pewee whistles its
name. A field sparrow trills. The
walch LFEE 25 I'ime to move on

["here are strict rules for Breeding

Bird Survey participants, Starting

time, for example, & exactly 30

minutes before sunrise. Stops are

exactlty one-half mile apart, and the
nheerver counts every bird heard
or setn from a stattonary point in
exactly three minutes

Lirive, stop, count birds. Dirive,
g, count birds. Four hours of
inving, stoppine, counting birds
Boring? Not to serious birders, who
rave the challenge of identifving
hundreds of species from snippets
of song or a flash of color

Droege navigates by detailed topo-
graphic maps with landmarks noted
in orange. Al stop |8, for instance,
nature 15 reclaiming an old drive-in
movie theater, and trumpet vines
twining aboul rusting lampposts have

LETECH CLLr (LORLIRMUEDT 0N |!"u].,."-_ ' g |
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Exporting bananas—
not birds—is a prionty
for plantation workers
tolling near Costa

Rica's border with Pan

gl The region once
pulsed with a tropical
stz of forest-dwelling
orioles, vireos, and
fanagers, About 50 song-
Birds hat nest tn the

LI, &, prefer urtisturbed
rain forest for therr
WINTErTNg groungs,

x

first rubw-throated humminghid.
Today, howevear, there's a new
lnndmark at stop 23: & sign proclaim-
ing the residential communily o
Lieerfield I1. Eighty-three acres of
forest carved into 32 lots of varving
sizes, It's not that all the trees will be
felled. Homeowners, after all, have
paid to live in the woods. But as

drivewnyvs are bulldozed and under
story is cleared — for lawns, swim

ming pools, tennis courts, or simply
for the sake of neatness —the song-
bird habitat déeteriorntes

New developments pop up hke
mushrooms along this Maryviand sur-
vey route every vear, Diroege tells me,
and like much of the Northeast corri-
dor from Boston to Richmond, the
aren is fast becoming what he bluntly
terms & " Neotropical desert.™

But how do vou welgh the value of
bird habitat against the profits from
developing a tract of forest for a sub-
division? There will always be birds
around, but greening woods where no
seng is heard except the voices of car-
dinals, chickadees, and robins would
be a desolate place indeed. And the
zilence would be further evidence,
any were needed, of the rapld deteri
oration of the nntural world.

Umne could also stress the role of
songhirds in controlling destructive

insects, but in truth their importance
to humankingd is largely aesthetic

To hear the mellow song of a rose-
breasted grosbeak or to ghmpse the
fiery plumage of a scurlel tanager
gladdens the heart and heightens
one's appreciation of nature,

[ asked Sam Droege for his plan of
action if he were made national song-
bird czar. “We've got
to identify and limit
development of land-
scapes that these birds
need for long-term sir-
vival,” he responds
without hesitation,
“areas like the New Jer
sov Pine Barrens that
will soon succumb to
population pressures
PForestry practices can
be changed to leave
large, unbroken tracts
to accommodate Neo-
tropical migrants. Agri-
culturnl lands can be
bought and left to revert
to scrubland or forest
But once vou ve bublt
houses_ jt's lost!"

Hubhard Brook Experimental For
est is @ 7,800-acre natural lpborator
in the White Mountain National For-
est of New Hampshire, embracing a
argely undis-
turbed since it was logged between
1905 and 1915, Richard Holmes,
professor of biology &t Dartmouth
College, leads a scramble up & steep
slope shaded by 90-foot beeches,
sugar maples, and great yellow

vitlhicy that hins Deen

birches with their jageged plates of
burnished-hroneze bark, Holmes is
tall and lean and aceustomed to this
vertical landscape, leaving me huff-
ing to catch up. He stops by a hobble-
bush where a wicker nest, the kind
used by cage-bird fanciers, 15 filled
with quail eggs. A trip wire leads to a
flash camera, which catches nest rob-
bers in the act, provichng researchers
with mug shots of the olfenders,

For more than a decade Holmes
and Tom Sherry, & Tulane University
ecofojst, have studied the population

Notional Geographic, June 1903



dynamice of American redstarts both
at Hubbard Brook and on their win-
tering ground in Jamaica. The red-
start s one of the most abundant
warblers in North America. (The
male is a black-and-orange bundle of
animation that countrytolk from
Canada to the Caribbean call the
buttertly bird. )

Holmes and Sherry are outspoken
inarguing that some of thelr peers as
well as the popular press have been
too hasty in blaming events in Third
World countries for declinegs of forest
migrants. For mast species, they
Insist, the more immediate problems
[ie in our own backvard. " When you
Iragment forests into small islands
surrpunded by logging clear-cuts,
tarmiand, and suburbs, " explains
Holmes, “nesting songhirds mre left
vulneérable o predatory grackles,
raccoons, snakes and housé cats
that haunt the woodland cdee. Plus,
of course, cowbirds.” (ause and
effect: Fewer nests sue-
ceed, fewer young birds
return the next spring to
replace adults lost to
natural mortadity, the
population declines gnd
may eventually crash.

“It's a rare event to
SeE 6
deep forestz of Hubbard
Brook," Sherry
still, redstart numbers
there have fallen by 48
percent in 25  vears
Most of the biame,
Holmes and Sherry say,
falls on a host of pred-

cowbird i the

=

ators. They show me
color photographs of a
blue jay with a quail egg
in it mouth and o black
bear with its snout in a nest, There
are snapshots of raids by fshers
(large relatives of the weasel) and by
fiving squirrels, red squirrels; and
chipmunks. " NMost loszes, "' Holmes
emphasizes, " ureto mammals,
although it"s not clear which s the
worst culprit.”

Predator numbers rnise and fall

Silemce af the Songhirds

from vear to vear, and destruction of
redstart egps and broeds in pristine

Hubbard Brook has soared ns high as

70 peErcent in & sumimer
The implication 1s this: In land-

seapes where habitat has been severe-

Iy altered by human aetivities, it is
a small miracle whenever a pair of
songbirds fledges a complemeént of
nestlings under relentless pressure
from predators —and the intrusions
of parasitic cowbirds.

HESE NATIVE buffalo birds, as
they were called long agn, fol-
lowed these immense herds of
wild bovines over plain and

prairie — and then accompanied the
cattle drives that replaced the roam-

mg bison. Ever on the move, feasting

on insects stirred by thouzands of
hoofs and undigested seeds in piles
of dung, the pregnant females left
their eges in whatever unattended
nests were handy. Then the mother

cowbirds hit the trail, leaving their
voung to be tended by the owners
of the nests

As the country was settled, and
[armes, pastures, and ranches {(with
their inviting Hvestock) replaced
forests, marches, and native grass-
lands, cowbirds ahandoned their
nomadic ways. Expanding their

A homesteader's fire

sends a grim smoke sig-
nal fo the birds of Costo
Rica: Flee for your [ives
Some 160 square miles

of Costa Rican jungles
are cut each yvear. “In
five vears the last ex-

ploitable forests ourside

of aur national parks
will be pone, ™ sovs a
povernment biologist
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mird species over thres
decades. yow the urban
1515 5 being crowded
by @ new housing devel-
oppmient. " They've just
scalped a whole hill-

side,” sighs Briges

Stlence of the Sonchivds

ACORSS to Songbird nests for skulking
cowbirds and abundant predators
(e, "We don't
have large parks and preserves in 11k

like the black rat sna

nats,  save Robinson, "Our research
provides a warning for other parts
nf the country. This is what could
happen to vour hirds.”

What has happened to the birds
in the Shawnee National Forest of

southernmost Hlinois is sobering

Robinson found that 90 percent of the
wood Lhrush nests are commandeered
by cowbirds, and the output of
thrush fledglings has fallen far below
the level needed to sustain the loca
population
remarkahly defenseless,” Robinson

tells me with a measure of awe

“Lhe wood thrush 1

“They have blue epgs. Cowbird epes
are white with brown speckles. Yet
they can't recognire a cowbird egg in
thelr nest and chuck it out. It's per-
fectly normal for 2 wood thrush to sit
on a clutch of five or six cowhird eggs
with none of her own [eft.’

There is more bad news. In the
shawnee research area, 80 percent of
the nests of scarlet tanagers, summer
tanagers, and other canopy-nesting
species such as the yellow-throated

warbler contpin cowhierd

e

g5 Or
voung, A notable exception i= the
eastern wood-pewee, which is ngpres-

sive in defending its lofty nest,

LTHOUGH the Shawnee spreads
from the Mississionnt River on
the west to the Ohio River on

the sast, it hardly fits the pop-
ularimage of 2 national farest as a
blanket of green. What Robinson
aboratory of fragmenta-

ton” consists of hundreds of small

calls his *

wooddland tracts splintered by private
inholdings —farms, pastures, pig
feedlots, orchards, backvards, all
places where cowbirds congregate to
feed. “The area is utterly saturated
with cowbirds,” Robinson laments
“and there is no forest here that
15 large enough for songhirds to
escape them
He describes his project as "brute-
—inelegant, labor
imtensive. I hire skilled bird-watchers
And undergraou
ates to check them every two days

(OHroE sclenc
1o fimd every nest

And then 1 get graduate students to
study the spectes of greatest interest,
like the wood thrush

Brute-force science, as I learned
one moming following two students,
also means crashing through grasping
brambles and tangles of poison vy in
opping heat, with a sharp eve for

¥ &
i






"How many little dramas

are ¢nacted n the deptn
f the woods at which
Miin £ not present,”
Henry David Thoreau
wrote while pondering
olue jays—the roguish
robhers of oriole young
(laft), Pregdariom LS O viD
ETE 'I.'!l:' 1[E T FUCEE '_.'-_'IlI
nesting in the L7, 8.,
where favs, crows

coons, and squirre

il o migrant sonphird

: e Y. .
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Forgat frarmentafion
only worsens the car

nage. Fatterned on

nredators Do i |||_'I

FUET SUDrhoig maets

1 il .| - |
WA QTN i iICE |.|.|:l..|-||I!.'
._'|'!:.|-r_--:|;-__|,:-_, COn F JgEgres-
pivne randers,” rnotes
armithologist Rich
Holmes, who hos pliced
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Hompshire forests to

il rs . - - =i -
SLLIOY SPrEddIinre ATICH s

the mink-lthe fisher

(abonre ), His work shows

1
Crdif nesting losses for

ORe migratiory songoirad
the American redstart,
i reach 70 percent

Hestdent biras [ike

Wi pechers or chicka
dees farg DeTrer g inst
nest pirgcy—ingy fight

off attackers mare often

E I | S o
and Hew lodee [ S3ier




Altruistic arson: A for
ester tn Michigan buirrs
i plat ter promole the
Frovwith of young jack
crucial nesTing
trees for the endangered

JPLIEE S

Kirtland s warbler.

Che warblers faced hab
irar [oss arnd cowbird
parrsitism untod biolo
gists intervendd —a
rare reprieve for song

bird survival.

both nests and venomous snakes, Hul
Robinson's students seem oblivious
to the dangets as they keep note af
cowbhird eggs and chicks in the nests
of other species

By the end of this summer—their
fifth season in Shawnee National
Farest — Robinson's team will have
compiled data on the impact of

cowhirds and predators on more than
2.000 nests, The next phase of the
studdy will try o answer some specifi
questions. “Why," Robinson asks,
“are there wood thrushes in some

ravines and not others?” Atother
riddle: Do foster parents expend so
much extra energy feeding lnrger
cowhird young that it leaves them
sowiakened that they die?

Is there any relief in sight from the
cowhird? On the jack pine plains of
Michigan a cowhbird-control program
helped save the Kirtland's warbler,
perhaps North Amenca’s rarest song-
bird, from extinction. Each nesting
seison more than 7,000 cowhbirds are
trapped and humanely killed. The
rate of nest parasitism has dropped
from 69 percent Lo 5 percent since
1972, and the Kirtland's warbler
breoding population has rebounded
from a low of 167 pairs to 397 palrsin
thie latest census

But trapping on a national sca

would be impractical. ' The cowbird
paplation in the U, 5 is at least 50
million atthe start of the nesting sea-
eom and 125 milion by midsummer,"
savs Richard Dolbeer, n blackbird
expert at the U, 5. Department of
Agriculture

I ask cotl Robinson for his soiu-
tion to the cowbind conundrum, and
he gives a familiar
respanse: ¥ We've got Lo
manage our lnndscapes
properby,” he says
*In on sren like the
Shewnee that means
buving inholdings Lo
pull together the forest
fragments.”

Robinson and 1 drive
into an empty Forest
Service campground
Wood thrushes harmo-
nize in the trectops
while thetr nemeses
search for seeds in the
close-cropped prass
| glance up at the
branch of o hickory
and see a female
thrush, ever dutiful,
hringing a juley caterpillar to a

plump cowhird chick

T 15 1. 800 MILES. as the warhler
flies, from the cool mountain for-
ests of New Hampshire 1o a

B steamy swamp on the southenst-
ern coast of Jamaica. It is late Ceto-
ber, the rainy season on this tropical
island is nearing its end, and beaches
zoon will be crowded with tourists
from the north. Songbirds from
the north, however, already are eén-
seonced for o long winter stay, and it
15 disorienting to see farmliar specics
doing familiar things in this exotic
wetting, An ovenbard scuffles through
leaves beneath n thorny logwood tree,
and a northern parula warbler gleans
insects rom & s¢arlet bromelind
There is an occasional burst of mel-
ody [rom a Tamaican oriole, and the
wheezing of local bananaguits, but
the prevalent =ounds this morming
are the sharp call notes of assorted

National eographic, fune 1003



warblers whose courtship songe are

rarely hésrd in winter, Jemaicans call

them, collectively, "chip-chips.” Or
simy " Christmas birds, " to distin-
guish the winter visitors from their
familiar resident species

Tom Sherry, whom [ last saw at
Hubibard Brook in New Hampshire,
slashés from the swamp with a male
redstart in hand. Using a stuffed red-

starl and taped songs of the species, it

nad taken ham only minutes to lure
the bird —outraged at the idea of a
competitor for 1ls turf—into a ¥ mist"
net virtually invisthle to birds. Asin
previous vears, Sherry and collesgue
Richard Holmes aim to capture and
tand every redstart and mark its ter-

ritory on this 13-acre study plot at the

edge of one of the few large stands of
mangroves left on the island
“"Many Neotropical migrants are

agpressive in defending their winter
sherry explains, “and
individuals will occupy the same ter-
ritories yvear after vesr

If you destroy
habitat, displaced birds
may not be able to find
suitable places to for-
age in gn ever-shrinking
and Increasingly crowd
el environmendt,

living space,

Ehiedr

“The pood news, at
least for the recstarts, 15
that they will remain in
their territories even af-
ter dlash-and-burn agri-
culture, providing somée
left." Here,
Lthen, 1= more evidence
that the ebb of redstarts
and other songbirds is
linked 1o problems In
Lhe north

Lrecs  [re

Across the Caribbean
~ea, more than 600 miles southwest
of Sherry's study area, ornitholopsts
in the forests of Costa Rica are plso
searching for clues to the decline of
conghirds

“Nube loca,” save Dandel Hefndn-
dez, n scientist from the National
Museum of Costa Rica. “Crazy
cioud,” OUne cloud the size of a silver

Suence af the Songlards

collar hangs overhead in an other
wise unblemished sky, and for the
past three minules rain has been

poaring on us and nowhere else along

this reach of Caribbean coastline:
The deluge ends as unexpected
it began, and a trogon celebrates the
sun’s return with a prettily whistled
song. We are on the bank of Cafio
Palma, a ¢anal whose flow 1s so
unperceptible that its surface is an
uncracked black mirror, Buttresses
of silk-eotton trees and the massive
fronds of yvolillo palms, real and
reflected, merge in perfect symmetry
I am reminded of a cypress and
tupelo swamp in South Carolina,
and to complets the picture thiere
15 a flnsh of gold as a prothonotary
warbler, & summer resident of
those more northerly watercourses,
tits from one green wall of the
canal to the other
The trail beyond is submerged,
and we retreal 10 & corridor cut

through the forest edge where mist
nets are strung: Herndnder s one of
the half dozen Costa Ricans who are
working ormithologists. And this site
near Tortuguern Nationa! Park, on
the northeast coast, is the first of

three banding stations recently estab-

lished to monitor habitat use and be-
havior of migrants. " The breeding

¥ a=

BINTEEsA'S WANN FE 0

Back from the brink,
Kirtland's warblers
fhelpw) hove doubled
thetr ranks to 397
mattng pairs since the
mitd- 1 980s. Few other
migrants fuce extinction
—ye—altholgh one spe-
cies, the Badiman’s wars
bler, 15 already thought
to be doomed, partly
becruse of Cuban stigar
cane farming
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Mazziing our eve with
the hues of o painted
bunting (focing page) or
enchanting our ear with
the stlver music of a
Fhirush, MILETYArDE [QICE

a destiny as fragile as
fhetr zong. “Iry o
rmaging g world that's
gilente, " save Carlas

Ouifano, ¢ Bethesda,

Muaryland, bird-watcher

'fr.'!'.lm g, &t center). “I'm

not sure 'd fike to Loyve

irt & warld ke that

habits of most Neotroplical migrants
are well documented, but we Enow

very little about the other half of thel:
savs Chris Wille
tive in Central America for the Kain-
[orest Alliance, An
dedicated to saving tropical forests
and their wildlife. “It's like trying to
understand the human race by read-
mg the Kinsey Keport.™

Tortupuero National Fark together
with Barra del Colorado National
Wildlife Refuge to the north on the
M icargguan DOrder encompasses 445
sapuare miles of tropical wet forest

lives. ™ representa-

DrEAnIEALnm

arifall exceeds 150
g ane of the rich

where the annugal 1
inches, In species it

est areas in the country, and probably

the most threatensd — by banana
growers, loggers, ranchers, Iamily
farmers, and saguatters

The country's thriving banana-
growing industry employs 100,04
workers and i= consuming more and
more rain forest —prime habitat for
Neotropical migrants. Some Costa
Ricans gre pessimistic about ther
countrymen coming to the Jorest's
defense. " Nobody loves a woman he
doesn't know,"” ainchez,
curdator of ornithology at the National
“"Costa Ri
cans don't even know our own parks

SAYS ! T

WMuseum of Costa Rica

They think the forest is dangerous,
full of jaguars and snakes.”

OT ALL COSTA RICANS. Al La
seiva Biological 3tation, arain
forest reserve along the roaring
Alexander Mar
tinez rumbles up an his pride and jo3
1040s Harley-
Davideon motoreycle. Martinez iz n

Rio sarapigui,
g beautifully restored

fruit prowet and grass-roots activisl
who iz eager to tell me about his orga-
nization, the Association for the
Environmental Well-being of Sarapi-

qui. He describes many of its mem-

hers, himself included.

A= "-I.'.'n.-|.ll.I:-L'.4.|':|l|.'!'.-' WD

q have abandoned thelr
-5 "l bad habits™ to protect
- the forest and its wild-

'-'.F

life, especially the spec-
tacular birdlife that
lures busloads of foreign
tourists to the region

“Tt 15 dangeraous
being a conservationist
m Costa Baiea,” Martt-
ner says. 1 have been
threatened with a
machete, and my dog
was poisoned, " =0 he
packs a pistol. He '-I-".ti
his colleagues are ga
ties 1o the DANANL Frow-
ers, demanding that
they comply with sel-
dom enforeed regula-
tians, writing letters (o newaEpapers
protesting on television. He slaps the
handlebar of his Harley. ™ We musi
awaken the people. Bananas are not
the best thing to happen to Costa
Rica. There must be g dmit

It is a week before Christmas and
my last day in the rain forest. As
velvn' s trail,
elated to have seen the elusive

near the end of La 5
rifols
motmot with 1ts long racket-tipped
tail, there 15 a famihar burst of flame
in the canopy. | focus my binoculars
on an old friend from home, 4 male
Baltimore oriole

[h.n fia
my bovhood in Michigan. [ cannot
imagine a summer without orioles. []

sh of ¢olor <ent me back to

Notional Geopraghic, June 1993
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THE GOL.DEN GRAIN

COR N

By ROBERT E. RHOADES Photographs by PETER ESSICK



Gleaned after the harvest, cornstalks are salvaged for animal feed
at the Guatemalan town of Solola, near Tolimén Volcano. Sprouting
from a prehistoric Mexican grass, com, also called maize, grows

in thousands of varieties on six continents.
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com'oys with as many as 30 corn-laden barges are pushed to New O

Cornhusker to the world, the United States exported 46 million tons Ir




DLTURES circled in a tu
jucise skvasweemerged
Irom the cactus forest in the
Tehuncin Valley of central
Yiexico, Molthing eise moveil. Thes Jant Igure
of Narciso Tejeda Cabanzo stood silhouetied
against the midday sun. He reached Dack,
took my hand, and we scrambled up a worn
goat path to a shallow caw
A shaft of sunlight tlluminnted several
depressions from old excavations and a few
g otsherds scattered about the cave floar. 1 sat
on a rock and let my eves adjust to the shad
OW'S 'his iz where we discovered the
cornt known to science,” Narcdso recalled,
weanning the ground. *Itwnas just a little shriv-
eled cob, but we all jumped with jov as il this
were the golden tomb of a great Artec King.™
He leaned down, brushed asile some debns
and dehicately picked up something too small
for me to see. Then he handed me a wispish
fragment about an inch long, an ear of wild
carn. From diminutive plants such as these,
Indians began domesticating corn as early as
SLKM) R
[ Ioaked out over the thorn scrub and cactus
that stretched to the hor

what it must have been hike when the Hirs!

ron and imagined

Americans roamed these lands, migraling
with the zeasons, hunting small game And
pathering food

Bt t
one of the most extraoordinary prehistoric 1inds
ever made 1n the D

euard. There were no tourists here, no mark

e stmplicity of the cave, the scene |
vew World, caneht me off

ers to signify its importance. “The cave has

heen looted An TOFECLEn I. '5|LI'| :""-I.ll'-.i--".
shrugging as we hiked down through clusters
of prickly pear and jiotilla cactus. “No one
cares about this cave and what went on here

Although the exact ongin ol modern corn
has been passionately debated among botani-
cal experts, most agree that it sprang Irom
rrass native to Mexico, similar to some of the
tiny plants from the cave

“"Prehistoric Indians living near the caves

gathered tiny four-rowed ears of wild corn [or

Husking gloves cost me B8 cents an
acra,” says Amish hog farmer Robert
Slabaugh. They are his sole expense

for 46 davs of hand harvesting 60

acres near Lagrange, inciana

||.;







food,” says Richard 5. MacNeish, an archae-
ologist who discovered the progenitor of mod-
ern corn here with Marciso 30 years ago. “It
took only a thousand vears for the Indians to
transform wild corn into a primitive, domesti-
cated carn. Prior to Columbus’s discovery of
the Americas, no event in the New World was
more significant. This was the crop that made
possible the great Indian civilizations, from
the Aztec to the Zuni.”

Through all the vears since, corn has
remained the grain of the Americas. It sus-
tained the pioneers pushing westward. Today
it nourishes millions of people in developing
nations. The United States grows nearly half
the world's corn, which feeds most of the five-
stock here and in Japan and South Korea
With an annual harvest waorth 40 billion dol-
lars, corn grows in more countries than does
any other crop. In the U, 5. alone the annual
value of the corn crop (20 hillion dollars)
exceeds that of wheat, oats, rice, rve, barley,
and sorghum combined. Without corn, mil-
lions of people would starve, and the U. 5.
economy would falter.

Any modern American would be hard-
pressed to find a way to live without corn
Consider a typical day: You put an a cotton
shirt, which has fibers strengthened by corn-
starch. The eges vou eat for breakiast were
laid by a corn-fed chicken. At lunch vou drink
& cold cola sweetened with corn syrup. In the
afternoon you read a NATIONAL GEOGRAPHIC
—the paper fibers are bound with cornstarch
to keep them together as they race through
high-speed presses, You drve home in a
car powered, in part, by ethanol, a fuel
derived from corn. When vou get there, you
feed your dog pet food containing cornmesal.
You mix vourself & Manhatian with bour-
bon distilled from corn. For dinner you eat a
steak that was once a steer fattened on corn
feed. You take out the garbage in a trash bag
derived from corn. Finally, vou brush your
teeth with toothpaste containing traces of sor-
bitol, a sweet powder processed from corn to
make the paste tasty,

And that's not all: Corn's by-products turn

RoserT E. RHOADES, chairman of the anthropol-
agy department at the University of Georgin, was
nominated for 8 National Magarine Award f{or
“The World'=s Food Supply at Risk"” (Apri] 1921)
Photegrapher PETER ESSICK's last assignment for
NATIONAL GEOGRAPHIC was " The Bolshevik Rev-
olution™ (October 19921,

100

up in such items as glue, canned goods, shoe
polish, fireworks, lotions, crayons; ink, bat-
teries. marshmallows, mustard, ice cream,
aspirin, paint, and cosmetics,

To follow the story of corn, I visited the
future of new technology, where people make
golf tees from cornstarch in New Jersey and
transfor insect-resistant genes tocorncellsina
laboratory in lowa. [ also journeyed back to
the past, where a Peruvian farmer makes an
offering of corn beer to the ancient gods of the
Inca. And in between Isaw Illinois farmers ris-
ing before dawn to tend hundreds of acres and
Hopi Indians planting the blue corn they con-
sidler sncred in ancient Arizona fields.

HEISTOPHER COLUMBUS, seek-
ing exotic spices and elusive
gold, hardly took notice when

Indians of the Caribbean gave him a gifi of
grainin 1492. He dubbed the strange crop pan-
iz, or “panic grass,” for an Italian millet he
knew. The Indians called it mahiz. (In 1737
Linnaeus christened the species Zea mays,
from the Greek seia, for grain or cereal.) In
1493 Columbus carried seeds of the unusual
plant back to Europe, where it wasconsidered
a curio by botanists, Before a hundred years
had passed, corn had spread across Europe,
Asin and Africa

Although a year's crop contains enough cal-
ories to nourish a billion people, only a fraction
is eaten by humans. Because it's inexpensive
and convenient for farmers, more than half the
U. 5. crop is fed to cattle, pigs, and chickens.
Every day the average American ingests three
pounds of corn in the form of meat, butier,
milk, and cheese.

Whether they're devouring corn on the cob
at a picnic, eating grits in a soul-food restau-
rant, or munching popcorn at a ball game,
Americans are enjoving centuries-old culinary
pleasures, The Pilgrims at Plymouth Rock
would have starved in 1621 had it not been for
the Pawtuxet Indian Squanto, who taught the
settlers how to grow corn.

"Indians were not just the first corn breed-
ers, thev created the plant as we know it
today," sayvs Walton C. (zalinat, a professor of
botany at the University of Massachusetts.
“Native Americans created all the typesstillin
use: pap, dent, flint, flour, and sweet.”

Since those days, of course, the humble
American plant has taken ona variety of forms
and uses. Galinat actuslly bred a patriotic red,

National Geographic, June 1803



'‘Corn is my rellgion, and this laboratory is my church,” Walton C. Galinal
tells pllgrims to his University of Massachusetis greenhouse. He holds

white, and blue ty pe forthe 1976 Bicentennial
Corn might even help América reduce depen
dence on foreign oil and clean the air. Anh acre
of corn vielding 125 bushels (a bushel averages
about 56 pounds} makes more than 300 gallons
of ethanol, an alcohol distilled Trom cornstarch
that, combined with gasoline, helps fuel burn
more efficiently, reducing carbon-monoxide
cmissions by as much as 30 percant. Ethanol
helps power the city fleets of smog-plagued
Lios Angeles, Denver, and Phoenix

Mo other grain converts energy from the sun
mate efficiently than corn. While a few variet
iesmay take a vear to mature, most can be har-
vested in fewer than 120 days, even sooner in
warm climates

In spite of its tropical origins, corn grows
from  Canada’s Yukon Territory to Chile's
Tierra-del Fuego, from more than 12,000 feet
in the Andes to the steamy jungles of the Ama
zon basin. In the dessrts of the Southwest,
where temperntures often reach 115°F and
annual rainfall isless than eight inches, adapt-
el varieties cling to life and bunch into two-
toot-high buashes. In the Jala Valley of Mexico
cornstalks receive a vearly average of 47 inches
of rain, tower as high as 15 feet, and must he
harvested from horseback

“1t's aur symbiotic partner,” says Galinat

Corn, the Golden Grom

nis ganaiic representation of corn's 7. 000-vear evolution.

Without humans to care for it., corn could
not =survive, Protected inside the husk and
crowded together on the cob, any sprouting
kernels will choke to death il they are not
removed and planted. Corn 15 & cultural arti-
fact, the product of a marriage from the distan!
past, strengthened over centuries. Few societ-
ies recognize this mutual dependence as well as
do the Hopi Indians, who have farmed the
same Arizona fields for centuries

HOT AUGUST WIND blew gcross
the Third Mesa of Arizona
near the village of Moen-
kopl. Harold Dawavendewa, a 42-vear-old
Haopi, and I hoed his ancestral cornfield while
our wives pulled weeds and the children
played along & willow-framed stream. Except
for Harold's pickup truck parked above a red
rock overhang, nothing alien intruded on this
timeless seene
Blue corn is the symbol of Lhe E[II['li p{'r:-:_-lL-'
Harold explained their tradition: " Yaapa, the
Mockingbird, placed many different kinds of
corn before the tribes: The Navajotook vellow
aioux: picked the white; Havasupai
wanted the red, Ute selected the flint, Apache
chose the longest ears. My people picked up
the Inst and smallest ear, the bhiue corn. This

) o
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s of cormn feed
5 one pound of beef in
Kearny, Nebraska (above)
three pounds makas a
pound of chicken. Buming
calories at 100 mph (cen
ter), a South Dakota racer

cuts emissions with etha-

nal, a corn-alcohol fue

H !E-.I:""'E_'r”'_ COMm sSDIriLs

mellow Into bourbon under
thie care of Maker's Mark
Digtiliery chiel gennie
Miles (battom;. The dis-
Y uses mostly Ken-
Corn n good
baurbon, water and grain
come from the same sol

savs I1s president
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Plying a sea of maize, Lloyd Nelsen's
cambine brings in the harvest, bound
far a grain elevator that looms like

a cathedral over Ringsted, lowa, The
Midwest vields more than one-thirg
of the world's com

meant the Hopi would have a long-lasting bot
hard life "

The Hopl use corn in several of their cere-
monies as the symbolic representation of hife.
All Hopi children receive their name from
their paternal aunts in a ceremony where a
perfect ear of white corn, fsolsmaingin, 18
passed four times over n 20-day-old baby while
it is fed a blue corn mash holy to the Indians

“ Every vear my mother selects tha strongest
kernels for my husband to plant,” said Har
old's wife, Linda. *The right to select seed 1s
passed on through the woman's family.”

TREAVELED A WORLD AWAY Irom
the fields of the Haopi to visit a corn
refineryin Decatur, Illinois. At the
4 10-acre facility of the A. E. Staley Manufac-
turing Company, millions of tons of corn are
mashed, soaked, spun, dned, and separated
into starch, oil, and meal. Mike “Slim" Slim-
barski, the plant manager, shoved 4 hard hat
and protective glas<es in my hand and led me
down a corridor of gleaming pipes and hissing
steam valves
“They call me the Corn God around here
because it's my job to get angry if we don'’t
erind corn—lots of it, " Slim said. The smell of
corn permeated the air. Slim explained wel
milling, the process by which corn s broken
down into 115 component perts
IFirst, cormn kernels are sopked in warm
walerin huge steeping tanks for 30 to 40 hours
Then the softened kernels are coarsely ground
and spun in silver-colored, water-filled sepa-
were the oll-laden corn germ rises 1o
the top. The remaining starch, gluten, and
fiber are pround and separated again; then the
starch is dried and set aside or converted mto
corn sweetcner
From each bushel of corn, Shim's millers can
separate 31.5 pounds of starch, 1.6 pounds ol
corn oil, and 15 pounds of animal feed. The
hulls, gluten, meal, and steepwater also go for
feed. The gérm provides oil for margarine,
¢alad dressing, and

ralors. w

|:I1.':|:'.'I.II1JI..:'1HI|'. S LUILES,
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soups. Cornstarch has become a mainsiay ol
America’s food and industrial economy and is

used for plugging up the pores in paper and
textiles. It is also processed into dextrin for
adhesives, syrups, beer; dextrose for peanut
butter, canned peaches, hot dogs, baby food;
agnd lactic acid for leather tanning and pamnt
FEMOVErs

After [ rode a tiny platform elevator 11 sto-
ries up through the center of the Staley com-
pound, I could see huge railcars puided by men
in hard hats. For wet millers the contents of the
tanks are as valuable as gold
25,000 dollars’ worth of & clear, sweet liquid

gach contains

Natronal Geographic, June J0UF



called high-fructose corn syrup, destined for
samucker' s preserves, KU Cola, and Cocn
Cola. Converted from cornstarch with a spe
cialenzvme, the high-fructose syrupis sweeter
than sugar. Its extra sweetness and its price
just below sugar's —have led all the major soft
drink companies to use it High-fructose comm
syTup1s a multibilhon-dollar business and the
main reason corn sweeteners control 53 per-
cent of the U, 5. sweetener market,

To see Maya Indians working hardscralbible
corn plots as they have for centuries, [ traveled
to Chiapas in southeast Mexico, Newspapers
in Mexico City had recently ‘announced,

Cori, the Goldew Gram

‘Mexiwn Iz Maize After

self-sufficient in
20 Ypars!

But in the mountainous rain forests this self-
sufficiency s exacting an environmental price
Large ranches and agribusinesses have forced
landless peasants from the Aatlands onto frog
lle mountam slopes. With no other recourse,
the peasants depend heavily on maize. “ Maize
15 our biood, " =ays Miguel Solis, a 26-vear-old
[armer from the village of bhalto de Agua
“¥vithout 1t we cannot live."

T'he farmers’ reliance on maize often puts
them al odds with a government caught be-

tween either feeding its own people or saving




the remaining forests. The peasants slash and
burn the forests and sow small fields, or
miipas. After the protective forest canopy is
removed, torrential rains cut deep gullies,
washing away topsoil. Only dead, black tree
stumps remaiin.

“Blaming maize for deforestation and soil
loss is far too simplistic, ” says Donald Winkel-
menn, director of the International Maize and
Wheat Improvement Center in El Batin,
Mexico. “Population pressure and poverty
are thereal culprits, and small-scale corn pro-
duction is the only chance of survival for many
Third World populations.”

For more than 200 million people in devel-
oping nations in Latin America, Africa, and
Asia, corn is a staple. Because they cannot
afford milk, eggs, or meat and because maize
grows in almost any soil, it becomes their main
source of protein. But maize, like all cereals, is
low inkey amino acids:

Scientists knew what a blessing a more
nutritious corn could be for those hungry mil-
lions, In 1963 researchers at Purdue Univer-
sity stumbled across a naturally eccurring
mutant with about twice the normal amounts
of lysine and tryptophan, two essential amino
acids the body needs but cannot make itself.

Named opague-2 because it was the second
mutant found whose kernels were not transiu-
cent, it galvanized researchers worldwide.
They transferred the opague-2 gene into local
varieties and rushed the erops imto production

But opaque-2 had its problems: Low vields,
small ears, and a vulnerability to dizease
and pests turned farmers against it by the
late 1970s. Undaunted by these setbacks,
researchers from the El Batdn research center
eventually developed improved forms of the
plant. By the late 1980z succescors to opague-2
were being tested in 40 countries in hopes that
they would someday improve nutnition in the
developing world,

“We don’t need to create a miracle corn; the
plant is already a miracle,” savs 78-vear-old
Norman E. Borlaug, who developed high-
vielding wheat varieties in the sixties. “We
simply need to help it realize its potential.”

Borlaug won the 1970 Nobel Peace Prize for
igniting the green revolution, the era of the
1960s during which improved crops vielded
increased tonsof grain [ar beyond researchers’
expectations. He believes high-vielding van-
eties of corn can stimulate n similar food revo-
lution in Africa.

106

Following in Borlaug's footsteps, com
srientists have developed a broader and
straighter leaf to catch more sunlight and &
drought-tolérant variety that will increase
vields in tropical regions of Africa and Central
America. Researchers dream of creating a
perennial corn to reduce soil erosion and save
farmers the cost of replanting each vear and a
variety with a gene insertedd from a legume to
return nitrogen to the soll, which will enrich
the earth and reduce the need for fertilizers.

EAR URUBAMEA, n town

close to the Inca city of
Machu Picchu, 1 joined a
group of Quechua corn fermers, Eighty-year-
old Marcial Querillo, his face wizened from
vears of working sunbaked hillside fields,
offered me chicha, the corn beer and royal
drink of the Inca. 1 accepted, my hands
cupped and clasped together, my head bowed
to show proper respect for Moma Sarn, or
Mother Corn.

Senior (Quernitlo then performed the fynka, an
offering to Mother Earth for a bountiful har-
viest. Ashe chanted, he lifted his face to the sky
and sprinkled the chicha from his cup in the
cardinal directions; “To Mother Earth, to the
god of wind, god of the mountains, and god of
snow. . . ." He ended by pouring the chicha —
the Inca's symboli¢ daughter of the sun—onto
the freshly turned soil.

Although the Inca perfected an aleoholic
drink that they consitdered sacred, others with
more secular concerns recognized that corn
whiskey is cheap and potent. Between 1790
and 1830 the United States was a nation of
corn whitkey drinkers, each adult guzsling an
average of six gallons a year compared with
less than o guart today.,

Distillation of white lightning on the early
frontier got so out of hand that in 1794 Trea-
sury Secretary Alexander Hamilton joined
Gen. Light-Horse Harry Lee (Robert E.
Lee's father) and 13,000 troops to put down
a backwoods rebellion of tax-defving whis-
key maker=s, the Whiskey Boys of western
Pennsylvania. President Thomas Jefferson
persuaded Congress to lift the whislkey tax
in 1802, dealing a tough blow to rum, which
had been colonial America's number one hard
liquor. Today's most popular liquor in the
U. S. is vodka, followed by Canadian whisky,
then cordials, The corn-based drink, bourbon
whiskey, has fallen to number four,

National Geogrophic, June 1993



Dakota's Mitchell High School Kemels (6-4 last year). "It's one of the
neaithigst foods we ve got,  says popcorn magnate Drville Redenbacher,
whose 52 birthdays make a good case. The former county agent toos
24 years to breed his gourmel strain, offered by Samantha Haller at the

annual Valparaiso, Indlana, popcorm fest
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fields of Kansas,
mysell singing a
and Hammerstein line, “1'm as corny as
Knnsas in August.” Why i= it that our noble
corn, the Native Americans’ deity of old, 1s
always getting the put-down? Why is someone
a “cornball” and not a “wheathall,” and bad
‘corny,."not “ricey™ ¢
IDuring the 1930s “comy™ and “corn-fed”
cropped up in American slang as pejorative

flesignatons for unsophisticated, corn-eating

K esS are
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Larown tnsolent

date music 85 "cormn-fed.” Later ¥v. H
castigated "minor devils
and {at

dramas.” It's been samd that

On cheesy literature / And corny
e 8 B . COImieEs

Hiodegradable pack-
INg made of corn
stargh (right) could
challenge petroleum-
Dased Dolyshyrene—
if production costs
can be reduced. Corn
staroch goif teas (bot

tested in the

tom left)
New Jersey labs of
Movon Froducts, dis-
zolve in rain, On the
horizon are o sposable
CoOrmsiarcn f.‘-':|1|"-'5,“'
utensils. Com-based
products need addi-
lives for strength and
flexibility. At a USDA
lab (top left), tech
nican Hichard H-""E
makes an experimenta

fiim Tor use as muich

“eorn-ted, " like the mral audiences that
IIE -'||_'1-|,'-.' .|r:J

PO
traveling musicians found to
ensily pleased

n the late forties as a child growing up ona
farm in Oklnhoma, I remember runming for
cover through make-believe trenches
cornsta
COTnC
my older brother. In calme:

Bl wieen

ks, barely escaping turkey-feathered
b darts lobbed with deadiv accuracy by
moments  we
wiollld head for the fishing hole, where we'd
hail our hooks with kernels and use a broken
eoh as a bhohber

Partly for nostalgic reasons, certainly. 1t
economics, I bought a farm in
Crklahoma a few vears ago. The place was still
eroded and washed-out from Dust
It came complete with a John Deere tractor

Waasn t owise
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the spring, iAF COnN-

lamning red corn seed. Itlooked asif it had béen

sealed for decades, lett behind, perhaps, wher
a lamily sold out and headed for California i
I|;- I-."; | o

v 1ith thie o

Dart of ganacre i

i the hetter
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The rains
came, smelling sweet as thev soaked the red
earth. The
stranger returned home

Why, that's Bloody Butcher, a hardy corn
that grew up in the Missouri Valley in the
" osamd Carl “'White
been collecting comn

A native Oklahoman of Cherokee

plant the old seed:

carn crop on the old place in years

corn sprouted proudly, like &
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L.ore, Ehe oiaden ram

ancestry,
corn varieties like this one
tant cornin the history
||:-I||.;-|: [HLVE Lhe w 'V for use of hvbrid corn i
LIIE COrn Dl

| filled with pride on learning that Henrv A
Wallace, founder of Pioneer Seed Company
ind later Vice President under Franklin D,
Roosevelt, cr |

led Leaming to produce one oft

seet] Hutcher with a hardy Ling

Ca he Brstcom
mercial hybnd
shapen reddish corn called Copper Cross. It
won the gold medal at the lowa Corn Yield
lestin 1924, showing farmers that there might
Wallace's hyvhrids after all
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high wyield, uniformity, and characteristics
such as drought tolerance and pest resistance,
whereas traditional strainsresult from the ran-
dom crossing of attributes, as the wind blows
pollen from one plant to another.

Mo longer must scientists rely solely on
crossing and recrossing varleties, studying
generations of plants for years to find the
highest yvielding or the sturdiest, most disease-
resistant corn. Using techniques of molecular
biology, they can extract segments of DINA
from a variety of organisms, identify those
genes with favorable characteristics, and
splice them into the genetic material of
corn plants.

To see how corn is studied from the inside
out, I visited Pioneer Hi-Bred International’s
plant-breeding laboratory in Johnston, lowa.
Located on the same land where voung Wal-
lace planted his hybrid corn seven decades
ago, Pioneer is the world’s largest seed com-
pany, controlling almost 40 percent of the
. S. seed-corn market and sellingmore than a
hillion dollars’ worth of products annually.

“Venture capitalists and farmers are really
excited about genetically enginéered corn,”
savs John Howard, head of Pioneer's biotech-
nology section. He shows me corn that only ten
venrs ago would have been science fiction.

Several corn plants contain a gene from a
whent plant that is toxic to the infamous Euro-
pean corn borer, Ostrinia nubilalis, a moth
whose lprvae cause an estimated 800 million
dollars' worth of damage to U. S. corn crops
each yvear, If this experiment with the whent
gene succeeds, the corn will, in effect, manu-
facture its own pesticide. At Pioneer and else-
where, sclentists are also working on other
disease- and pest-resistant varieties.

“The truth is that Native Americans made
most of the major genetic changes in corn ages
ago,” says Dwight Tomes, then technology
director of Pioneer’s corn transformation
department, “What we are doing is fine-

tuning the plant. Corn is still corn.”™
of northern New Jersevis a

T far ¢ry from the endless

cornfields of America's heartland, but it
is here that “eco-entrepreneurs” who say
they are "into" cornstarch come up with some
of the newest applications for America's
native grain,

“We =it around thinking of all the neat

HE INDUSTRIAL landscape
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things that can be made with cornstarch: shot-
gun shells, fshing lures, tovs, golf tees—
hundreds of goodies!" says Steve Mojo, a
market-development director at Novon Prod-
ucts, & division of Warner-Lambert created
exclusively for the production of biodegrad-
able polymers —materials made from corn or
potato starch that decompose harmlessly
when exposed 1o soll and water.

"Wt test to make sure our polymers are tru-
Iy biodegradable.™ Maojo tells me, as he dis-
plavs cornstarch diapers, ear swabs, and
cereal-box liners. He places a cornstarch fork
in a glass of water, where it promptly disinte-
grates, That's good for the environment, of
course, but perhaps not for business. Fortu-
nately Mojo's company has since perfected a
line of cornstarch utensils that won't melt in
your mouth,

Crther cornstarch products have their origin
inexperiments like those conducted at Nation-
al Starch and Chemical Company. A few yvears
back researchers therg were trying to develop
a new corn snack and ran some commstarch
through a machine called an extruder. The
Lilohs of starch looked an awiful lot like polysty-
renc packing peanuts. With a little modifyving,
the researchers created Eco-Foam, a bilode-
gradable loose-fill packing that is 95 percent
cornstarch. Last vear a company called Amer-
ican Excelsor sold four million dollars” worth
of Eco-Foam to businesses such as Eastman
Bodak gnd Amway.

“A few vears ago so-called bindegradable
products got a black eye when they didn't
degrade completely,” Mojo says. “We need to
get rid of our waste more intelligently, and
corn is one of the answers."

When I point out that things do not readily
degrade in landfills, Peter Salis, a vice presi-
dent ‘at National Starch and Chemical, says
the solution 15 municipal compost facilities
similar to those in the Netherlands, where as
much as 25 percent of biodegradable house-
hold wastes are composted and sold as humus
to farmers. It's not a completely utopian
idea—even New York City has begun build-
ing compost facilities for its degradable waste.
National Starch also suggests that products
like Eco-Foamaren't meant to reach yvour gar-
bage can. Throw the starch peanuts on your
lawn, in vour vegetable garden, or on your
compost pile, and they will disappear into the
earth with the first rain or pass from a sprin-
kler hose.

National (eographic, June 1903



n search of new parasite-resistant breeds, a2 geneticist at the Interna

| % = & = =8 == L=t dl s sl &t A ' Rl e " il | -y o T F_F 1 F g e -
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ment of corn DNA (above). This is an early step in mapping a breed's

wetic code. Ultraviolet light reveals aflatoxin, 8 mold byproduct known

2 cancer in animals, fluorescing on dent com and in test tubes
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Missouri—the family corn farm isadisappear

il",: L oI Il
Head south, I'm told, and if vou're luck

vou might meet a Mennomte or Amish farmer

vho still farms the old W [nstead [ mest
Elva Gingerich, a Mennonite whose famil

rms B 000 acree the TEE W '."."-_:.' NEAr llll.l_.l.l:..
nas. They use enormous, air-conditioned
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Grnn combines purchased a il

and Gingerich chuckles saftlv when I ask him
B g ' - i

about nding an l-fachioned huskine i

wO One does that any more e save. “Larn

s o longer & way of life; 1t's big husiness."
But out on Boute 133, west of Arthur, | find
Lhiriiel Kaubman, an 87-vear-old Amish tend-

ing sweel corn in a garden next to a harn. Hi
family still farms the old way, But, “even o
."L.Ii'li:-i'l [N !I.'.'-: Rkl 10 cChlange '.'.I‘;!| 5!].
times,” be savs. “It's not like when [ wa
voung and we did evervthing by hand and
with horses.

Viany of the Amish in the corn belt stifl shun
irtificial fertilizers and tractors. Kaulman's

m-in-law and grandson can harvest eight to
len aAcres of corn & day, For ther non-Amish
netghbors il takes about an hourto do the sarmi
work, using modern machiner

Early one morning 1 drive along an empty
highway smack in the middle of the corn belt
ind head for a café called Dutch Diner on
Mam Street in Tampico, Illinois. As the sun
rizes over desiccated cornfields, waves of earh
morning heat FIPFE 40N the horizon ENOLDOeT
dry year.

The caté fills with farmers, big men with
drong hands and faces tanned up to the brow-

lne. Coffee 15 serverd UE, an the farmers nf

Iampico waste no time telling me about how

IR s Lrttin =20 bhot oul '|.'!" LOEL COTrT: 1%

starting to pap in the held, " Harrvy Thompson

savs, pulling up a chai
|
1

sUPPOSE THOSE STANCH PEANTTS herr heat 15 pimen] sl

L Dureaucratsand p I
pre edible, but they can't compare ticans who set farm policy in Washington

vith the wonderful taste of fresh Thompson, now retired, complains; “ Back in

weet corn, At the Annual Sweetcorn Festival 947, when 1 just started farming, we got

" ||. x il i L Ll o A j i : L r | ' f
n Urbana, lllineis, 18,000 hungry people 32.38 g bushel: this vear we might get $2.40

vatch the husking and steaming of 20,00 “Yeah, I'm still paving for the drought in
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tlev. a A6-vear-olkd who
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Whle the smell of steamed cornand butter  farms 700 acres. That drought dried up nearly

e il !!'ll. crowds cheer local celp F1LIES -1 L ERL Ol Lo | . COMN Darvest, wiping

In the corm-eating contest. Yel, among these It seven Dithon dollars’ worth of crops.

thousands of sweet-corn connoisseurs, | can't =teve and | walk it of the café, down the
lind one who's ever raised an ear. Evenin the  still, empty street, past the house where Presi
arn belt—which covers most of middle Amer- lent Konald Reagan was horn, Parked on th

1ca from Ohio to Nebraska, from Minnesotato  far side of a grain elevator is a red pickup with
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moritars
oreign affairs on his o oimputer g In
and the corn prices for the next ten month gk of grain in |
i PPELL He hits the ke V- AgALn I e U WL ; y thousandtraderss L SRHDUICET Lo
this week s agronomy tips shoulder In octagonal pits—for traging soy
"Think I'll sell in December,” he says, wans, opts, wheat, corn r milled about the
but that'll depend ' ] half

s COmputer screen v thiosars the opeming of trede rane out. and erown mae

L went to L] go-and headed and women shouted, jumped g
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NN INSspector checks ma SIUTE IR negris

nhampatgn, Illinols. Its beginnings
SOroudec n myvih, com st [aKes
eEw T0rms thrnougn the collaboration
ol Time,. naturg, and iuman genius,
AlTIE Il the markel vears alter 1 _:||||
|'..'I [ DeEen ominatedd b YVOLIDEE! [
lEgressive track

] , ropry, | = -

L cHhmbec up o the marke :-.'.Ig-l' pverlook

ing the corn pit, where Joel was just another
lace In & crowd of 20 Vithough the scene
oked like nothing but chaos, the trading sys
n has worked for motre than a hundre
jears. Lach trader acts a< his own auctioneer,
using hand sigoals and shouts to indicate
nis price and whether he's buving or selling
Market reporters in the puipil record the price
Nanges

[o reduce the risk of having to sell his com
"-|.'.'I'|:'-.'-.'.':-.'.:"|ll'-' d1ATr1 l!-.=|'|-|'!!.! I' IS

comtract months before the harvest. Such con

raders who hope to make a profit fron .
Huctualions. These speculntors very rar
cent or make a delivery of corn
5 1 FLEW OVER ILLINGIS. whier
he neat rectongul NE
wotlld soon EERadF AR
with a new I orn crop. my thoughts

secretary of agriculture, returned to his alm

k _ 5
mater, lowa State College, to give a speech
grimaced, threw paper, and waved their lamenting Americans'ignorance of his favor
hands, frantically buying and selling grain  ite subject
contracts, | wondered how they kept from “Itis to be regretted that milhons whose
Hghting one another. Runners scurried to pick  prosperity rests on the corn plant should hav
JT '.:!""' [rapmir, W hich noted who made each ey fttle appreciation or knowledge of it,” hi
trade and for how much. Comm "" PIICES sald. U Even those who work most with corn
established by the trades flashed across three  displav little of the fenuine reverence for it
big boards above the floor which characterized the majority of the corn
| made my way to & spot near the corn pit.  growing Indians up until this century
T'his 15 & stow day,” said Joel Jacobson, a Then agamn, who's to say some anthro

nusky, bearded fellow who has worked az an pologist won't think we appreciated corn

EVEDN WOkl 1 when he unearths

independent trader for 23 vears. “1 prefer the mavbe
corn pit; it's less physical than the sovbean pit in Fco-Foam nugeet from a landfill a thou

Lorn traders are more gentlemanly. Savbeans  sand vears hence:? :|



Passing paddles submerged b}' monsoon floods, ‘E-*IHHEEI'E uf -1

Nishantapur sfog over land that is both enriched and imperiled
by the raging watersitheir nation struggles to tame.
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WANTON RIWVER Swallen by June-through-
Seplember rnonsoarn rainfall, the huge Jamuna
(Brahmaputra), at top right. annually spllis over
its banks. The spreading waters carve Inlo crig-
land and |ap at huts crowdead onlo higher ground.
Ag it recedes, the river leaves silt and algae,
which nourish crops.

ANGLADESH 8 a country that
floats. It sits atop one of the
world's largest river deltas,
a wvast floodplain where the
Ganges, Jamuna (Brahmaputra), Padma, and
Meghna Rivers and their myriad tributaries
interlace pcross terrain only a few feet above
sea level, Water completely defines Bangla-
desh. Every vear floods sweep across much of
the land. Catastrophic tropical cyclones bring
storm surges as well as murderous winds. Yet
the power of the water to destroy 15 almost
equally matched by 1ts power 1o create.

[ began to understand thisonachar, asortof
pancike of land, in the middie of the Jamuna
River. Chars change shape continually as the
rivers move silt —two hillion tons a vear—inlo
the Bay of Bengal, During flood season most
chars rise only a foot or so above the water. Al-
most always they disappear within a decade

Yet many people have no choice but to live
on these temporary islands: Bangladesh is
among the most densely populated countries
in the world, with 2,000 people per square mile
(a density comparable to putting half the popu-
lation of the United States into the state of Wis-
consin). And at the current growth rate, the
population will double in 30 vears. Many
people told me that despite the risk, they prefer
chars to the squalid, crowded city slums

Manushmara char was only 2,000 feet long
and 70 feet wide, vet 475 families lived there.
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“At least on a char you can own something,”
one resident, a man named Natabuddin, told
me matter-af-factly

On another char, near the confluence of five
rivers, a man named Abdul Aziz took me to the
water's edge. Great cracks ran from the bank
back towsrd a small settlement. Chunks of
land crumbled into the water. The childrén
made & game of timing the disintegration, and
they plunged laughing into the river along
with the falling soil. “In one week a hundred
meters has gone, " Ariz said with a sigh.

Before a char is engulfed, its residents musi
look for ancther. "1 don't know how long I'll
stay here,” Nazabuddin told me on Manush-
mara. “It all depends on the river”

National Geographic, June 1093



Land i= the real hunper in Bangladesh
Eighty percent of Bangladesh’s population is
rurid. ixty percent is landless. Just [0 percent
of rural households possess more than 50 per-
cent of the arabile land. And Bangladesh is one
ol the world's poorest nations. Per capita
ineome 15 32040, Only 30 percent of men and 19
parceént of women are literate. Sixty percent of
children are malnourished. Infant miortality 1s
1 20 per 1,000 live births.

This is a country in which any problem
inevitably assumes overwhelming propor-
tinn=. And of all the natural disasters that hit—
floods, drought, earthguakes, and
does—cyrlones may be the worst of all.

Hangladesh sits at the head of the Bay ol

lGTa-

Bongiodesh: When the Water Comes

= |

Bengal, directly in the path of some of the
world smost powerful tropical storms (maps,
pages 124-5). Durnng the past 32 years, 10 dev-
astating cvelones (winds in excess of 75 miles
an hour) hivve slimmed into Hangladesh, Chver
the bay, usually during the spring and fall,
swirling tropical depressions form, which can
COIMIETITTES I:.Il.'l. OITE Oy |I.II:|I."- .":rj.ﬁﬂ i I'_hr_ -I'_||'_|{~T
step of Bangiadesh.

In 1991 a cyclone and accompanving storm
surge killed an estimated 139,000 people. It
left perhaps ten million homeless. That was a
“super” cyclone, as A. M, Choudhury of the
apace Research and Remote Sensing Organi-
rAation callsit, “equivalent to several thousand
ptom bombs of megaton strength "



HE ISLANDS in the Bay of Bengal

bear the brunt of such cyclomes,

Like chars, these islands are dense-

Iy populated, but they are more sta-
ble. Here energetic shrimp fishermen and rice
farmers produce for commercinl as well as
local consumption.

The temperature had reached 95 degrees
when 1 took a boat to Maiskhal, one of the
larger islands, where 9,000 residents had been
killed in 1991, After grecting me, Nurul Huda
Khan lopped the top off a green coconut and
offered me its cool refreshing water. I eagerly
took it. Oh ves, he said, he remembered the
night of the cyclone. “The sky became so red
that one would imagine there was a big fire
ih the sky."

Shajatdul Karim, 27, recalled thiat he was
tutoring students Al home when “a bhreeze
started.” But he “didn't give it a thoought.”
Then suddenly part of his rool blew ofl, and as
the wind grew ferocious, he and his famaily fled
to a nearhy concrete howse.

Today Karim's island doesn't look as if it
had been devastated by a cyclone. The rubble
has been cleared. 3mall gardens worked by
women are planted with peppers, tomatoes,
radishes, and cauliflower. Almost all the men
on Maiskhal fish. As T watched, many were
hard at work repairing their boats and jaals, or
fishing nets. But the island still has not recoy-
ered, Y Thegrowth of coconut is not good now,
Too small,” one man complained. “And this
is the mango season. Look around, There are
hardly any mangoes.” Tests showed dramatic
increases in soil salinity everywhere, though
agncultural officials note that the salt content
in well-drained soil is dropping quickly.

I heard many conflicting views on whether
the nation's complex ten-level cyelone warn-
ing system is effective and various opinions on
how better to manage the aftermeath of the
fury. But on one point evervone agrees. Lhe
difference between life and death in a severe
cvclone is shelter, In low-lying coastal areas
storm surges, not wind, are the real danger,
and the many flimsy huts of mud and grass are
no protection from killer water. "'When it
hits, " =aid Abu Sayed, “there is no time at all.
You are barely out of the bouse before the
water comes and takes vou.”

Maiskhal has three massive cyclong shel-
ters, two-story concrete structures built on
pvlons able to shelter from 2,000 to 3,000
people. How big a difference can thevy maker
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In 1970 a cyclone killed evervone on nearby
Sonadia Island. Then a shelter was built, luck-
ily before the cvelone of 1991, which all 650
residents survived.

“1t1s a fact that because of that shelter many
people were saved,"” 25-vear-old Taher Faru-
fui told me when 1 visited Sonadia. “'The
wind came up strong that might, and its sound
was like an girplane.” He immediately raced
to the shelter on the other side of the island.
Others waited, however, not believing that
the cyclone would be that bad. Some managed
to escape the rising water by climbing trees.

About 300 shelters have been built in the
coastal region; officlals think around 3,000 nre
needed. Why haven't they been built? Lack of
money is one reason. Shelters cost from
£60,000 to $120,000. As Marcel Fortier of the
International Federation of Red Cross and
Red Crescent Societies put it, Bangladesh isa
country where “every problem is enormous,
but not the resources.” So, little priority has
been given to building cyclone shelters.

At the urging of the United Nations, a con-
struction program was begun after the 1970
cyclone. However, the effort slowed as the
memory dimmed of how terrible that cvclone
had been. “We did not know how many shel-
tets there were,” Dr. Choudhury told me
“Then this cvclone came, and we found only a
few.” After the 1991 disaster, construction
began on 200 shelters, and 340 more are pro-
posed. Private relief agencies and foreign gov-
ernments pay for building most of the cyclone
shelters. But their resources are limited too, It
seems likely that anothér cyclone will arrive
befare enough shelters go up.

Flood control, more than shalter building, is
what dominates official concern and public
expenditure. Floods affect the cities, the rich
s well as the poor, industry as well as peasant
plots. And the floods come each year.

“T'he river wanders this way and breaks
that way—that is the river's play.” 5o goes
an old Bengali folk song. Although the nation
of Bangladesh is just 21 vears old, Bengali

DAILY STRUGGLE ‘Weanng a cane mathal to
shield against rain, this-survivor of the 1991
cyclone that killed 139,000 people walts in line
for relief supplies an South Hatia Island. Prone to
both cyclones and floods, Bangladesh vearty
relies on some two billlon dollars In forelgn aid.

National Geographic, June 1903






(blue outline, right), Bangla- Carryving two billion tons of fer-

quOflle Ot a dech funnels nearly all the tile silt & vear, the rivers help

. " outflow to the Bay of Bengal. batance erosion by forming new
]lquld la nd Fed by Himalavan snowmelt land through silt accretion,
and copious rains, Bangladesh's Efforts to control flooding
great rivers race southward, and flow with embankments
{ the Himalaya are the shicing off chunks of precious can upset this balance —and are
“roof of the world,” then land and flooding one-fifth of often futile, Willful rivers have
Bangladesh —prostrate at the nation annually breached much of the 2,500
their base —is the drain. Mak- The country’s burden is also miles of embankments already
ing up only 8 percent of the it= lifeblood. Bangladeshis rely bunlt. Bangladeshis remain al
600, 000-square-mile Ganges- on the flooding to renew fish the mercy of the waters that
-, Brahmaputra-Meghna basin stocks, groundwster, and sotl daily redraw their map
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"Green and gold mingle here,
and caress the sheaf of new
harvest round the gracious
vear,” writes Bengnll poet Imran
Noor. Flooding and lrrigation
enable year-round cropping of
rice and winter vegetables in
muych of Bangladesh. Rivers re-
plenish, but thev also réesew the
patchwork of paddies, villages,
and roacds —and farmers must
adapt, A flood might carve new
channels, erode land upriver,
accrete soil downstream, and
leave fish-filled oxbow lakes.




civilization spans more than 2,000 vears, Ben-
galis learned long ago that the main currents
affecting the flow of their lives are those of
the rivers.

Many sections of land are like saucers,
with riverbanks forming their rims. Silt raises
the riverbeds, not only créating chars but
also causing the rivers to spill over their
banks, sometimes carving out a new course.
The resulting floodplains make Bangladesh
one of the most fertile nations in the world.
Everywhere among the meandering rivers are
bountiful fields. Bangladeshis call their land
sonar Bangla, or golden Bengal, for the gold
of ripening paddies.

In many places peasant farmers grow three
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rice crops & vear, thanks to a comhbination of
hard work, river-brought fertility, and high-
vield rice introduced by international aid
spencies. “In rce we are definitely self-
sufficient,” says Ken Moots of the Interna-
tional Fertilizer Development Center, which
has been assisting Bangladesh with food pro-
duction for more than a decade. " Farmers are
growing more than they can sell.™

When the rivers swell with monzaon rains
and snowmelt from the mountains of India
and Nepal, much of the land goes underwater.
Villagers wait for the water to subside, then
plant again. The most important thing |
learned in Bangladesh was how rain and river
recycle life

Nutional Geographic, Juneg 1993



“To understand Bangladesh, vou must
understand our nvers,” mv friend Mishu
habir told me. He 15 a newspaper editor,
shrimp exporter, buillding-materials suppher,
and tea grower, The rivers form a vast trans-
portation network for the entire country
Crther
watercraft carry rice, wheat, wood for fuel,
coal for waterside brickmaking kilns. And, of
course, people travel in bants of all kinds. The
waterways offer better connections than Ban-
gladesh's limited road svstem. And so | was
traveling with Mishu up the Meghna River to
Chhatak just below India,

About two hours out from the
Bhairab Barzar, our boat ran aground

Huge rafis float bamboo and jute

wort town of

“Thn

Buneglodesh: When the Water Comes

TERRA INFIRMA
starved, a silt isiand, or char, formed of Jamuna
River sediments lies muddied by flooding (left)
Perhaps as many as five million people lve on
such fickle 1sles, which may linger 30 years or
vanish in months. Rivercanks ara searcely more
stable. At Saduliapur (top) the Meghna River ate
away 20 feet of earth in ten days. Left with |itTie
byt an umbrella, Mono Mia, 55, |ost thie sliver of
tand that sustaimned his famtly. | cant think

Sustenance for the land-

exactly of what | am going to do.”




vou realize we've been traveling over rice
fields?" he laughed.

Roads and rice fields were underwater.
Here and there ¢lusters of small huts huddled
on tiny patches of higher ground. Every so
often a tree or a telephone pole jutted out of
the water.

The monsoon rains had come, and even
the river—one of the mightiest in Bangla-
desh—was underwater. It had vanished. The
Meghna depression had become a freshwater
sea ns far as vou could see. Ill-kept channel
markers were of litthe help.

Eventually a local fisherman, Rajendra
Chandra Das, climbed aboard and guided us
to safe anchorage. When I commented on how
much water there was, he answered casually,
“There is not much water this year."”

All day I had been traveling across flooded
rice fields, and in miv mind that added up to
catastrophe, disaster. But to Rajendra the
flood meant good things: the chance to use his
boat to visit neighboring villages, rather than
walking all day; an abundance of fish; and sed-
iment left behind that makes the land bounti-
ful and gives him the chance to grow his own
rice. “Such water,” he said, “what the Lord
has given us.”

Sometimes, though, monscon rains com-
bine with massive flows from the rivers that
begin in the mountain watershed. Then the
floods indeed become calamitous, especially if
the rivers fill up simultaneousty. "These are
the floods we worry about,” sald Tauhidul
Anwar Khan of the Ministry of Irmgation,
Water Development, and Floed Control,

“Tf the water comes all of a sudden, every-
thing is gone,” a villager told me. “"Every-
thing” means the meager possessions that
villagers have managed to acquire; clothing,
utensils, perhaps a treasured photograph or
letter. Often whole homes are swept Rway.

In 1988 water engulfed the country as the
(Ganges, Jamuna, and Padma Rivers reached
their flood peaks within days of each other.
Two-thirds of Bangladesh was submerged for
six weeks. Badly hit was the city of Chandpur
on the banks of the Meghna, downstream of its
confluence with the swollen Padma.

“People were shouting and screaming that
the river was breaking fast . . . just like people
shout when a house is on fire,” recalled 28-
vear-old Ahad All, whe was hiving in Chaned-
pur at the time.

Danger had been evident for days: faster,
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angrier water and increasing erosion. Ali and
his mother left to look over a possible new
homesite on higher ground more than a mile
away., His little sister staved behind. “She
released the cows,” he told me, “and she
thought that if the cows were saved, she would
be saved. So she tried to ride out on one of the
cows, neighbors say.”

All never saw her again, “There was no
chance to even look and see where she would
be. The river kept flowing on.” Since then, he
told me, his mother has moved across the
country, trying to put the sad memory behind
her. “ She has never been back ™

Ok ALL THE DRAMA of high waters, it

i erosion that takes a daily toll of

land. Rushing rivers continually chip

away &l shorelines and undermine
earthen embankments, literally breaking up
communities.

When the flooding Meghna River changed
course in 1988, it cut a new channel 40 yards
deep at one end of Chandpur. Mosgues, shops,
businesses, even part of the railroad station
were washed away.

Stone riprap now lines the broken edge fac-
ing the wide expanse of the river, “They are
puttingin those boulders in such a way that the
rest of the town may be saved,” said a man
bathing in the river where his house ance
stood, taking a toothhrush out of his mouth.

Iz Chandpur doomed? “We are in great
denger; conditions get worse every year, " said
Mural Alam, an engineer with the Bangladesh
Water Development Board. * You can leave a
village easily, but not a place like Chandpur.
Protect it."” But protectionis no simple matter.
Hardened embankments force water down-
stream, accelerating erosion in unprotected
places, Often time runs out: Land erodes
before it can b protected.

Near Chandpur 1 visited the 20-vear-old
Meghna-Dhonagoda [rrigation Project. More
than 50 million dollars has been spent con-
structing high embankments to control both
flooding and erosion over some 80 square miles
of farmland. But still the river bludgeons the
land, eroding one section by more than a mile
since 1979, “The current is so fast, there's
never any time, no time at all, and we are
engulfed,” said Ronzil Kumer Mondol, the
engineer who accompanied me.

A bulwark of reinforced concrete guards
a stretch where erosion Is particnlarly bad.

National Geographic, June 1003
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Cyclone 1991:
A wave of death

The satellite iImage of April

29, 1991 sarved notice:
Bangladesh faced is stron
gest storm this century

Radios blared wamings. Volun
teers urged villagers 1o Tiea

[0 the Tl Concrate sheltars
gvailable, On April 29-30

a monstar hit the crowded
coast between Chittagong and
Cox's Bazsr. fis 145-mile-
ar-hour winds and 20-foot
storm surge left ten million
nomeiass; 139,000 peopla
and nearly half a million
arimals died, Bloated corpses
lined Isfands like Kitubdia.
fouling water and spreading
disaass_ "| was lerrifiad, so

| sang lullabias,” sald Moni
Baula, a ten-year-old orphanad

oy the storm.







Other new embankments lie two miles from
the river to contain floods that spread far and
wide. Ronzil hopes that these government
eftorts will prevent further destruction. Will it
work? “We are doing thiz on an experimental
basizs,” Ronzil said.

Hundreds of makeshift huts crowd a main
embankment along the river. Water covers
land once occupied by homes and fields. The
presence of refugees complicates efforts to
maintain the continually eroding barrier.
“How shall we repair the embankment if
people are living there?" nsks Ronzil. But one
resident asked in turn, *Would vou have me
live in the water? There is no land.”

Calamity is a part of daily life in Bangla-
desh, but so is survival azainst tremendous
odds. "I'am always amazed at the capacity of
the peoplé to survive with so little, " said Mar-
cel Fortier of the Red Cross and Red Crescent
societies,

Fatalism is also a kind of bulwark. “So it
has been ordained, so it must happen"” was a
frequent reply when | asked villagers whether
they thought flooding and erosion would ever
be brought under contral. *Life and death,
they take 1t as the wish of the almighty (cod."™
sald Farida Hasan, a member of parliament.

But some are détermined to do more than
just survive. In the town of Kazipur 1 met
Mohammed Boduizzaman, who coordinates
the Association for the Renovation of Commus-
nity Health and Fducation Services (ARCHES),
More than 300,000 people live in this dis-
trict amid fields of rice, wheat, and jute. The
Jamuna River, eight miles wide here, has spht
the district into mainland and char land.

“Karipur has been washing away since
1980," Boduizzaman zaid, claiming that the
crosion rate was 550 yards a vear. " We have
lost everything.” One study reports that 64
percent of households have been displaced at
least once—the average number of displace-
ments 15 seven.

Recently ARCHES has helped some of the
landless begin a banana tree cooperative on

SOAKED BUT SMILING Toting a tower of poultry
baskets to market, & van ncksha driver pedals the
streets of Dhaka, awash in backed up monsoon
waters, Even walst-high flooding does not stop
work in this teeming capital of nearly six milllon,
whioh lles less than 25 feet sbove =as level,

Bangladesh: When the Water Comes

land it owns. Fifty-vear-old Abu Rahman
showed me around. “There are 1400f us, male
and female," he explained. * Every week for
one vear we put two taka fabout five cents] in
the bank. When we got 7,000 taka, we decided
to use it. We thought about raising cows and
goats, but we selected banana trees because
they grow fast and you get good profit.” He
told me proudly that the fruit should earn the
coaperative about $2, 100 this year,

Although we are miles from the river, floods
increase the number of homeless poor, thus
adding to the already intense pressure for
space. Any solution to this complex mix of
social and environmental problems “ will take
lots of money,” Bodutzzaman said, a trace of
bitterness in his voice. “And that is why the
government does nothing.”

CTUALLY, THE GOVERNMENT, with the

World Bank and other international

agencies, has big plans—a contro-

versial Flood Action Plan (FAP).

They want to master the rivers. As the irriga-

tion ministry's Tauhidul Anwar Khan pute it:

“Tt is time to attack the rivers, We can't let
them do what they like.™

At this writing the plan consists of 26 study
praposals and pilol projects. The estimated
cost of these alone is 150 million dollars over
five years. But the general goal is to “train”
the rivers with a massive complex of embank-
ments, dams, and diversions.

Evervone agrees that flooding is beneficial.
Even following the 1988 flood, crop vields
were larger than before. But chiange the riv-
ersf 1 hat 1s nsky and could cause more harm
than good by upsetting both environmental
and social balances. For example, construc-
tion of embankments could block the normally
free access of fish onto the Aoodplains where
they breed. Fewer fish means o decline in pro-
tein supplv. And, savs Shapan Adnan of
Research and Advisory Services, previous
flood-control structures have “led to disaster
in the long run, although the immediate effect
may be good.”

“That is why we have begun these studies,"”
ays Ross Wallace, who 1s & World Bank coor-
dinator of the plan.  The most efficient way to
assist Bangladeshis is to find out what works
best. The trick is to go in without a preformed
technical plan."”

Fine sentiments, critics admit, but thev
remain skeptical “There 5 too much of
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JOYFUL SPLASH
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nation's roughly 250 rivers are $300 each, are used mainly for
wide enough or fast enoligh plowing and mitking, Children
during the monsocn to fiush out  also must woll. Most stan work-

Impurities. ng before age ten 1o sugmeant
Water buffala, worth about meager family Incomaeas,




STAYING AFLOAT North of
Diaka on e Lakhya River, a
wooden country boat, or nouka
— [T [ LA !l'l:| ang Daresy Lraves,

Above walef —SymMDoiZes

Bangladaesh as aplly as does its
national Aower, the water lily
Cften the only cholce for

oats ply some 5,200
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overflowing with 113 million
paople cramme
the sguare mile, Bangladesh
gbounds m what it needs
most, prottasha, Hope
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A structural
Hug, wh

approach,
Baneladesh
‘FAP is driven by

dlirects  Lhe
for Advanced Stiucdies
EnEINCers.

My onetieless, the fact that there 1s arpument
about such matters eases Hug's concern. "'To
that the A Ao
Issue now, thait 15 o victory,” he savs. “Slap

FAP, no. Modify it, yes

the exient FRVIronment 1s

f healthy

Rangladesh

HERE IS AN ARUNDANCE (
thest

argument L1

Ling COmmon 'I'.'."l':".' y ERDE

cially among younger Banglade-
ependent on

foreign aid. A sense of pride is asserting itsel

shis. it that the country 15 to0
“TNevelooment here 15 not solelv o matter ol

forelgn assistance,” sayd newspapeér editor
Mishuy Kabir. Shahidul Alam, a professional
photographer, "“We would have been
Lsing the o '.'-.'||l|l_"|'-!'|:.r money far more effe

tivelv had we oW 1f was

AClEs

lecicling

L I. —p—— - -
coent " Mishu, Shahidul, and others beliewi

has barely begun to tap its own
After all, the decade-long

military dictatorship was overthrown only

Banulades
imternnl resonrces
PW0 vears ago, and a rew civilian governmen!
elected. This is the first yvear Bangladesh has
heen self-sufficient n |

rice, and now 1t s
agpressively expanding corn and wheal pr
duction. A

developed.

inghul steps in famuly planning

thriving garment industry has
And Bangiadesh is taking mean
FATE BRIMOTE
Mushim countries

Ui one of my last davs there [ visited Sonar

gaon. It was the capital of Bengal when the
Mogul conguerors ruled four centuries ago
Mot much remains of its past grandeur. Hul
-century Menikhali Cannal does. 1
mayv have been part of the embankments by
which the Moguls once crisscrossed much ol
the region. This remnant of canal reminded

me that if solutions to the many complex prob-
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If it didnt handle like a car; this could
have been a million dollar demonstration.

Sulhice 1w sy, there wisnt a single broken

i alert, et ome Prustese] D] vases. Niot even
somich as a chipped  champagne fhoe,

Theye were, however, plenty of fepzled nerees
as we chrove the Nssan® Quest™ through an elab-
orate maee of some of the worlds finest cossial
-l‘lhdl.:glit Warter lowd, [alu b il Oyrvelors wo Gl
even the most ambitious bridal regstry).

CM conirse, there was never any doabe on thee
part of our engineers, who designied the Quest
e dovok, act and feel like a mamivan, buat o drve ke
an entirely different amineal,

The: furst place they started was under the
rrocxl. Where voud'll find a S40Her, Vi engine simi
[ar to the One found i the Nissan Masaima® GXE.
This, combined with Frong-wheel dive, awves the
(Juest uncanny responsiveness

Important, whether you're mergimg with high-
wary trathic or dodging waker-thin water decanters,

The engineers also modeled the rackand-pin-
o steerng system ahter the Maama, They adjusted
the ponwer assast, and then carefully wined each ele-
et Puashings, hearings, and valves) o provicle

the clrver with an optimal feel for the road surtace.

Wiias Nlaodier & aipmarmiii

] o [ & St peeble oty eomd jhe fine prval Amad il ddinay

To complete the equation, they gave the Qhest
A suspension svatem which, unhike the rear leaf-
STIHHTS OF) ATy I e, utiliees owospecnal wide
design Jesves that resultin the kind of smooth mde
vorudt expect i, well vou guessed 1, the Nissan
Moarmu. They even acdded Front and resir stabilize
Baars” that help keep the Ouest level through carves
and sharp cormering.

The resultz The Quest doesnt handle like acar.
It handles ke o very good car.

A sttement readily confirmed by any one of
the rwenry stucdio assistants who camed a day'’s piny
without ever lifting a broosn and dust pan.

[Fvinare still skeptical vou can take the Nissan
Lllil"'-l on il for @ test drve. But before you do, make
sure v cdrve some other mmovans, Were confident
that after a fair comparison the difference wall be,

A v st bave seen thirs ornings, crystal clear,

For imformation call FSO0-NTISSAN-3 ext. 206,
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MRS. DONIVAN'S KIDS

SKATE THROUGH
SCIENCE CLASS.

In Marilee Donivan's ¢lass, kids

leamn for themselves how Newron's Laws

- - : i -._H-'- ey
f Motion really work. They start with -l .

classroom activities using toy cars, marbles, ramps and balance scales

—

Then, with the help of skates, ropes, hockey pucks and sticks, the kids pur
Newton's Laws to the test on the ice. They experiment with skating, spinning,

didineg or walk Rl ~fealing friction F-.1'|.J he erects of gravity.

r her contribution o the world of science, State Farm is proud &«

) GOOD
[ - } NEIGHBROR

i -
Thie Clowed Nesghbor Awand was develoged i cooperation with the Nenonal Sclence Teachers Anseciuton (NSTA).



THE PRESIDENT'S REPORT ON THE

Education Foundation

| GEﬂgrﬂphlt: Alliances the classroom. The alliances encour-
All in Place nge updating of curncula and prertsc-

Ipaite in teachers workshops and
summmer institutes. Besidos receiving
state funds, alliances raise money
from local organaations and compa-
mes, The Society’s Education Foun-
dation matches those 1otals up 1o
3300, (NN & year,

In séven years the alliances have
grown bevond our dreams; with
membership nearing 100,000

Muost important, the allinnce
movemient gets teachers fired up
about geography. How's it working?
Listen to Russ Bush, a Buckhannon,
West Virginia, teacher who attend-
ed last year's Workshop on Water in
Mammoth Lakes, Californin: “I am
energized; it has made a difference
in my teschimg, and my calleagues
fmel my enthusigsm contagions, ™

Ceography teacher Dorothy
Schuyler of La Grange. Ceorgia,
declares, “We are charging ahend
1o deal with the 'gec-ignorant”
wherever we find them!™

Rochester, New Hampshire,

reat picces of a pesaw purrle,
geographic alliances in
Arizona, Washington, and

Montana have this vear joined 47
other states and Pouerto Rico to
complete the picture.,

since | announced the first six
states to join the Socev's Geo-
graphic Alliance Network in 1986,
the cause of peography education
has mushroomed. Each slliance
recruits Jocal educators and others—
parents, clected officials, business

peaple—to promote geography in

Codorr indicader the year that a
geagraphic alliance war formed.

tedcher Barbam Newton summed i
up after last vear’s National Geo-
graphic Instroctipnal Leadership
Institute: “Al a tme when it has
become popular to criticize pubilic
education, the alllance pursucs a
penitive path m promoling geogra-
phy education. As an educator and
parent, [ applaud that.™

| applasud the tens of thousands
of alliance members sprending the
ward of geography education

Sull, we cannot become compla-
cent. Chur commitment to geogruphy
education comtmues to grow. The
Soceety 15 laying the-groundwork for
an education program n Canada,
tncluding a 1993 reachers workshop
focusing on the St Lawrence River
Two teachers from Hussis will
attend our Summer Geography
Institute this year. We are sdding
more countres to the National Geo-
graphic Kids Neitwork, which uses
computer technology to link ohil-
dren worldwide.

Youngsters the world over are
turming an to geography, and the
allinnces play 2 growng role in thei
gxcitemant
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For ( '|'|:?-'.1§n:r, the only thing floating at last vear's North American International Auts
Show was a Tumor. Word was that the New Yorker, then just a "concept’ car, would

soon become a reality, A rumor that Chrysler is happy to conhrm. Introducing the very

As far as were concerned,
are once again

antithesis of Derroit=the totallv new Chrysler New Yorker. We started with our award-

winning ' cab forward’” desien. which maximizes interior room while giving the car a
wide track for precise handling. Then we added four-wheel independent suspension,

and an engine with more horsepower than a BMW 3356, The result! A six-passenger car

& lways wear your seat beit




thar stays reassuringly stable in tight turns. While its occupants are pampered by a
sumptuous interior. But in the pursuit of precise handling and luxury, we didn't

overlook satety. Dual air bags and antidock four-wheel disc brakes are standard.

e '-"""' 'E}!"i -‘:'."-1:-&_
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“boat] barge’and ‘yacht’
nautical terms.

Notr did we forget about style. Motor Trend called it *'...the most distinctive
American sedan by a country mile.” Waiting tor an affordable luxury car that isn'r a

boat! Your ship just came in. For more information, call 1-800-4A-CHRYSLER.

ADVANTAGE:CHRYSLER @
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G e O U I“] ]] 1 C 1|Ir‘l ['ve just been informed that
| b C ‘: this new Mercury Villager 1s

outselling our minivan. fou're my
top :_1-,::--I:I,IH=.:.‘.':~ and | want action
"svant a minivan with a
Okinawa: A Terrific genes that protect -
Place to Grow Old st diseases linkad

wilh agimie. most older

ity long ife vou e after Likimawans owe tholi
consider Okinawn. Relative to longevity 10 fRCtors ovet

sliding rear seat
"[wanta mintvan with
standard ann-lock brakes

otal population, fve times as which they have some "And {wanr a mnivan
many people on that shand cham control; diet, [He-stvle, : =0 B :
five 10 the e of 100 &5 i the res el srititncle that's fully equipped, comiortable,
f Japan -Lm:_ | aplinese Ve “:.f-hl'” .I Fermawnns et a I.:---.- _'[[1;,_1 ._] rives |||-:-:_‘ 1 "".It._ rcury
than any other natiopnality on the snlt, Jow-fat diet, fentn
planet. In fact, by the vear ZU ing local fish and huge
some 2 percent of all Japanese armmounts of tofu and seo-
will be 62 or older, compared with weed. And they haven't
spout 12 percent in the United lost thewr zest for hife

slites, A bOh-vedr study Of CUkmi- [Us-year-old Crenkan
wit % 1.2 milbon residents tarned up Tonaks (right), an Okl

0 who hod resched the age of 10K) nawan who s Japan's
M wonder Okinawans annually Bldest man, onlv recent-
celebrate Older People’s Dy, v stopped proposimng to

Though somie mav be blessed with  bis nurses, such os Y-

miko Mohara, at nght
He i€ ol a loss i

expdarn hus lopgevily

It7s the kind of thing |
cannet tell vou. because
fife s mven by heaven,
Tonaki worked in sggar
citne felds untl retmng
mt 83, He admits be gave
up drnking six bottles ol
beer o day and now
drinks hot water nstcad

Miakolo Suruk, a cardiolomst magarine each month, wmg nime
todving the Dkmawa centenarans; milhion pounds of paper and G853 D)
imd Faith Boucher, of the Uinive PRI NACES dad _||!. -I'.l.-' "|||J;_!'| I||:I_"-
sity of Callforma at Davis Medical each 373 feet long, tand a total of
School, found that many older W) comles an hour
LIsimawnans arc active and creative How much s two billion MNatioNal
“Thev're sill compasing music CROGEAPHICST A tvpical copy is s
muaking clothes, and smging song: quarter of an inch thick and wieighs
Instead of just shiting around.,” | 2.5 outices. The two lnlhion
Boaucher says mugerines primted in Corimth havi

A tofal wereht of TR0 O] fons
WO l!-l"i”ﬂ [11]].1|iL"F|,: Lard end to end, they would sitretch
o s i - = ||II i |. T % [ .I ”|.II H | |I.I III I.
A Figure Fanatic's Feast ik Pindin g

a4 w
of the wav back townrd carth. Edpe

Mewnere ol there, SoOmeone to ediee, they would cover an
reading these wards holds the  ared one and a hall ttmes the size
twa-millonth copy of Narmos-  of Manhattan

L CrEGGRAFIC (o be printed and SATOMNAL LrROGRAPHIC WS
porurd 1o O onmtn, Mississippl, printed and bound in Washington
NCe MAEATING Production moved . C., [rom 18RS untd 1959, then
there it 1977 i Chicapo unti the move to

[ hree offset presses and two gra LConnth, a commuonity of 12,001
vire presses of the Corinth Division  About 270 of the Ringier America
of Ringier Amernda, Inc., primt plant s %) employvess work full
about ten milhon copies of the Lime 1 producing the magarine

."|.'J."|'|'.'l:.-.'.' f.r.‘ |'_I._'|..:_'I'l;. £i ..r.'l e T
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"So. why doesn't he
just get a Vitlager!”

Villagers imnnovative
sliding rear seat moves
completely forward for
MAXITNLIM CArgo Space

For more Villager info
call 1 Boo 445-8588
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ALL 'THIS AND THE CITALITY
Or A MerCORY




Geographice

Sea Tests for Traditional
Hawaiian Sailing Canoe
0 Open-ocean catnmarsn — ol
ancient design and all-natural
materials—eplashes mio th
sea off Qahu this summer. {57
[oon-long Meawatilog proves sea-
warthy, she will be shipped 1o the
Marguesas and lsnnched o 1915 I
i 2, S00-rmnle smil back 1o Hawnaul
[he project, atmed at highhghting
ndieenous Hawsinan calturo. i
spearheaded by 4l-year-old noviga-
tor Nainon Thompson. Al 23 he
crewed on the mmden voyage of
Hoktde'a 1o Tahita, & journgy guided
By the stars, which confirmed )
uncient Polynesian seafaring trach-  Tanzamia's Lions Pose Hominid Remains

ions (Groaamac, October 197 a Threat to Chimps Emerge in South Africa

Hakiile'a's hulls were fiberglass
her sails moachine-made . Hawaiiloa s i the Tirst time , scientist: o of e best known fossil
buatlders., spomsored by the Bishop fgve fortomdd Ce ety remams ol ".Ir-u'-::'_-n:rl' Were
Museum, are ESITHE OO, 0 Very evidence that hions prey discovered m south African
sl Liroos plant, ToT .'l"r|1.'||_5'_l.".||'I||. on chimpuatneess caves in the early decades of this
ngging. says Thompson. Craftsmen Chimp hair, bones, and a tooth CEnTIy |'[1"-||-'.|.r APHEC, MNovember
are weaving dried pandanus leaves,  tormed up in lon feces m lanzania |955). But the last site thefc was
or lauhals, into wails. But the hoge Makhale Mountains . found in 1948
kan troes that onde were shaped Mantionnl Park and palecanthro
mto canoe halls have virtually dis- shartly nfter two pologists shified
ppperred. Mawaiiloa's twin hulls e I|:|'|1..-:ir_ their fogos 1o Easl
are crafted from Sinka sprsce fron chimps and wo Adrica—umntil now
Alnska (top) plolescent males Last vear Lo

“The Howatians must have built lisappeared. The Berger. un Amen

thousands of these canoes i the Missing promatoy Can E'-"-“l'-'--"'-'
past 2000 years,” Thompson were pard of a studlent _-"-‘--"'L
Inmients. “Today we can’t build even hondred-membet Lindversily of the
one.” Une impact of the projec] STy group, one o witwatersrand,
B Ko relornssintion program three in the park CHak Shiladl uncovered two

- that huve been observed singe teeth (above) in Gladysyale I':n._-

|95, reports Takahimo [sukaharn north of Johannesburg. ['he tee
of the University of Tokvo, On Inte from 1.7 to 2.5 milllon years

e Becasioams when resciarchers facy, N erd when at least |,|.'.'|_|-.:1|_:_||_"=
heard o lion roor, they saw chimps of australopithecines and the earl-
reart—otmmbine I||_-_- wlmpering CHTSpeCics o] Home roamed Africh
and issuing alarm calls, But the These specimens probably belonged
solenlists never siw the (wo o Aewtralapitfiecus africans
specics together | hie cave aid yvielded Lthe feiitaiiis
Orrdinarily lioms, which live on of 31 species of antelope and the
prassy plains or in open woodland first pearly complete skeleton of
do not cross p sths wath Torest n woliflike anmal found o sub

dwilime -|||I1I,F'.II'I.‘- o Fut in the Saharun Africa. In its stomach was i
Mahiale arew. mixed forest amd seed from a dote palm known today

smvanna wondland stiract both spe only in the tropics. From this faunal
ries. Because the study nrea his ard climartic evidence “we can

heen free .|| [-.~_|._I||||: and fiekd re-cridiie the enviTonmenl, ' Lavs
burning since 1974, anumil populs Berger. "We can puot tie ROy
L1ixfis I!:w.' dramatically incremsed, from Gladysvale in their contoxt—
heightening the likelihood of tropical savonna with & forest pod |
predation laree POy Of wator near

Natronal Geopgraphic, fune JUE3
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A High-tech Autopsy  Three 'I'|_|||::'_i_'.J|1]||'||'I;j-5 had
for Egyptian Mummies heen mostly unwrapped éar-

12r. put the tourth, foond m

he four “patients” admitted Luxor a hundred years ago
o the Ceorpe Washington was in almost pristing condition

Limversity Medical Center in inside 115 I‘--1|I'|TLI' sUrCOphiagus

Washington, . C., were no emer- savs David Hunt, a Smithsa

RENCY COSES 'l’_--;-i: condition had man physical anthropologist, In

stahilized over the past 2,000 or a protective shroud of plastic

more yeiars: They wore mummics film., the mummy case entered

from the Smithsonian Institution the CT scanner (below left),

collections headed for X ravs and which peered inside to reveal a

computed fomography (U1 ) scans male whi died In his eardy 4is — |

Such noninvasive techniqoes could Thers were no signs of traumsa '

reveal sex, age At death, and per- o sericus tliness in by bones or & mate. Somehow they are able 1o

haps cause of death i thiose of the others. A child had detect the presenco of & femle
died at about 3 yesrs of age, a male through several inches of hard-
in his mid-3s, and 8 female—long packed descrt '~-I|I " says Stephen
thought to be male —in her late 20s Huchmann, & University of Anzona
_I|._l.. died of something so fast -.'.n-.JLn...L-» epologist who has stud
ncting it doesn’t show up on an od Cernbris ,-"f!.'.'-'- la with Anzona
A .*.|': or CT scan,” says Hunt, who state University's John Alcock
expects testy of ussue samples to warding off other suikors, the
vield more mformation largest male furiowsly digs down

urlhl' finds the fem L|||. climbs on

F.‘. Diggfr “E_E_"H Elli.lﬁ‘r' her back, and ndes her out. Now he

¥ . must fight off 10 1o 5 other eager
Life in the Fast Lane males. While mating (above ), he
T he furey, [ast-fying digget strokes her sides with his fegs and
bees of Anzona's Sonorian CIASPS & 50 othing song, ~good vibri-
Dresert spend most of their ons” that make her unreceptive
days underground. Therr ife i the to pthers, She collects :-_'”'”:_- anil
ght is short, but what a life it is nactar, digs o nest, and lavs cgis.
Each spring the males dig their ot |'I | priners dig wilinn weeks
wav out of brood cells, They feed on the males first, ” savs Buchmann
the nectar of flowerng paloverde “Thut's hie in the fast lane Ior many

and ironwood trees, then search for - male amimals: Live fas1, die voung

L] IR THLLE CL"

Snowy, Windy Jubilee of a Pioneer Balloon Trip
. W hat sweet ecstasies take possession of the soul of o morial

byl o AANUMREN T
‘.'..:,i.' S TRt

who, leaving the terrestrial abode, scars into the ethereal
regions!” So wrote poneenng French balloonist Jean-
Pietre-Frangois Blanchard of the MNew World's first sir voyage on
Janury 9, 1793, Balloomnists who met in Philadelphia
this past January to mark the 200th anniversary of Bian-
chard's flight enjoyed no soch ecstasies: high winds and
snpw forced them to cancel a commemorative Might,
Manned ballooning was only mine vears old when
Blanchard, 'ﬁhﬂhﬂﬂiﬂi}t“ﬂlghﬂm Europe, srrived
in Philsdeiphia. President George Washington gave
him a letter of passage in case he met difficulty after
lapding; thousands walched as Blanchand and a com-
panion, a little black dog, ascended in a hydrogen bal-
lnamn from the Walnut Street prison yard, They soared e
10 5,812 feet and flosted 15 miles in 46 minutes before purting down. - 2 34
gently near Woodbury, in what i now Deptiord, New Jemey, Tl e T il
Uinfike some successors, Blanchard faced no weather problems. ! O X e
The temperature wis 35°F—"most delightful and quite extraordi- - eyl

nary for this season of the year,” he wrote. — Boris WEINTRAUR STk K08 TPRY 0% it Krieaetil)

b irimad A

W |I-r|.|' ':".n]'.

——

Natronagld Geographic, June 19003



ONLY NORELCO SHAVES BELOW THE SKIN
WHILE FLOATING OVER YOUR FACE.

Hh'wmg with a
Norelco' is extraordinary.
The moment you

start, the razor heads
begin
to float.
They
adjust
on the
outside

..:-. -' ] -'-:r | e - o
-ﬂ | "|l / 1 1:{_-} tll"ibi"'tll‘}i" i aftng he Iy miirpe
S/ contour wwersce
S B o your face, while inside

another technological
feat 1s taking place.

) Here, Norelco's
patented “Lift and Cut” system 1s engineered with a precision
lifter in front of the blade that notches into the hair and

lifts 1t up. Then, after the blade cuts it, the hair shaft can
actually drop below skin level,

The result is an incredibly close shave. But w'nu'rt'* also
rewarded with exceptional comfort since ﬂ
| ' the blades
&! don’t even
l touch your

| face.
aera  wmchaom | EXperience
T the Norelco.
[nside and out, it lives up to everything
vou want in a razor.

(’)Norelco

We make close comfortable.
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Bross ond ]g|r:|5!. display shown much smaller
than. actual size of opproximately. 22" in height.

he tomb of the young Egyption king, Tutankhamun, Filled
with priceless treasures uncovered oher more than 3,000
years. The most significant now selected by a pansl of
Egyplologists. Iniricately recreateg oy The Franklin Mint.
tach one sculplured in porcelain, then decorated by hand
n regol jewealioned colors and 24 karat gold

Just 375, payable in convenient monthly installments.
oy included ot no additional harge. History's greatest

Overy, recreqled fo I.j'.J::':.-"'.L collectors.,
SATISFACTION GUARANTEED

- YOU wish o refur any Franklin Mint |:|_|':i'|: you may
do so within 30 days ot your receipi ot that ourchose Fer

II[!F.'IZJ'.'.I-!""'II-"'I| -.'.r.—','ri-' Car TEF_I""'

The Treasures of Tutankhamun

| History’s Greatest

Art Discovery

TWELVE MINIATURE FINE
ART RE-CREATIONS.

INTRICATELY SCULPTURED
IN PORCELAINM,

LAVISHLY ACCENTED WITH
24 KARAT GOLD.

Mase of |elonkhamun shown
smaller than actual size

ot S high

e mail by fune 30, 1993
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Forum

The Mekong

My family used to live in Laos. After the Vietnam
War broke out, we crossed the Mekong River to
get to Thailand. From there my family chose to
come to the United States. | wish [ could remem-
ber more, but 1 was very voung then, It never
occurred to me how much danger was involved
in crossing the river until | read Thomas O'Neill's
article (February 1993). It makes me more sppre-
ctative of how much my parentssacrificed and how
precious my history is o me.

Xao Her
Muacon, Creorgtia

| was saddened to read about the dam-building
proposals on one of the last great free-flowing riv-
ers of the world. The loss of rejuvenating soil
downstream in the Mekong's nice fields will even-
tually damage rice production, the backbone of
Southeast Asia’s economy,. The fishing indusiry,
dependent on migratory species, will also suffer.
Thousands of people will lose excellent farmland
and have to be relocated. As s substitute for dams,
sluiceways off fast-flowing rivers like the Mekong
can be used to power hydroelectric facilities.
These would be less damaging to the economy and
ENVIFQnment,

Davin Dvorax, Ix.

Cleveland Heights, Ohio

Almast 21 vears to the day after | left Phung Hiep,
Vietnam, | was back, circling for a landing in the
pages of the Geoararsic, 1 spent ten wartime
maonths as ndviser to the distnet ofbice m Can Tho,
but what | remember most are the sweet bananias at
the marketplace, the fresh canal-water lemonade,
the deft bamboo basket wenvers, and the children.
IfI never get back, I canreread my 150 jetters tomy
wile-1o-be, study my [ew snapshots, and now apen
up the GeocrarHIC. | thank Thomas (O'Neill and
photographer Michael Yamashita for stopping off
in Phung Hiep on their unsentimental tnp down
the Mckong.
Rucsann E, ScHapE
Cincinnaii, Chio

In 1969 | served with the United States Coast
Guusrd's Squadron One on an &2-foot patroi boat
Our mission was 1o patrol the endless estuaries and
canals of the Mekong Delta and to board and
search Vietnamese witlercraft. [ still remember the

many nights crulsing with our Vietnamese lmison
end the U, 8§, Navy Swift-class boats. Our crews
never knew when the river would turn angry.
Someday 1 hope to return to the delta to learn the
peaceful lessons the Mekong River and its people

have 10 offer.
Woiasm M. Fisoray

Baldwin, Wiscorxin

Venus Revealed

The descriptions of the spectocular images of the
planet Venus make reference to elevations with-

outt giving the base point from which they ure mea-
sured. With no sea level as a starting point, are
clevations measured from some level at the base of
amountain or from the lowest point on the plangt?
And how does the distance from the highest to
the lowest point on Venus compare with Enrth’s
extrenmte of 12.3 miles from the top of Mount Ever-
est to the bottom of the Mariana Trench?
Don SascroN
Kirkland, Quebec

Topography on Venus is measured from the plan-
et's mean radius of 3, 760,53 miles. The highest poinr
rises 7.5 miler akove this mean) the lowest is 2.5
rrifles below i, The distance between them @ thuy
less than that between Mount Everest and the Mari-
ara Tremch,

As i teacher of planetary geology | applaud the
coverage of Venus. However, the artwork reflects
some vertical exaggeration of the terrain, and vou
provide no scale. | have a hard time explaining this
exapggeranon 1o studenis, who come away with the
impression that Venusis a planet with steepmoun-

tains and valleys.
Jostrd C. CAln

Flornda State Untversity
Tallghawee, Florida

Vertical exaggeration, a standard praciice for scien-
tisty analyzing planetary surfaces, 5 a way fo
emphayize topographical detaill. In the two views in
aur article, vertical features were multiplied by o
factor of 22.5.

My three-year-old son has enjoyed seging Venus
in the skv, and vour article was a wonderful way to
have the planet come alive for him. Edward pored
over the photographs and could hardly get his
questions out fiust enough: “What does a volcano
do? What is lava? Are there velcanoes on Earth?
Where are the spacemen?” He also informed me,
with absolute ceértainty, that “very hot people live
on Vienus,”
ALIDA CYNRIC
Madizon, Wirconyin

Newhorn Panda in the Wild

Thank yvou for this beautiful story and the moving
photographs of Tiso Jino and her newest cub, Xi

National Geographic, June 1993
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Wang. I hope there will be o follow-up story in &

future issuc
JEssirEr HENTSCHEL

Rasmiussen, Australia

We continue fo monitor Jiao Jiao, Xi Wang, and the
other pandas of China’s Oin Ling mountaing and
hape ta issue further repeoris.

Twilight of Apartheid

With so much talk about négotiations and power-
sharing in South Africa, somehow the peopie have
been forgotten, Charles E. Cobb's article brought

them back into [ocus,
Gay McDougarL

Washingron, D, C.

Would it not have given balance to show along with
the povertv and shacks the impressive Nelson
Mandela mansion and other beautiful, expensive
houses? When | show shides of my tnp to Sowelo, |
present both sides.
Bargara ). BrLL
Portland, Cregon

As a white South African who never supported
apartheid or the Nationalist povernment, | was
appalled at the one-sided tone of both the article
and photographs. Contrary to what Archbishop
Tutu may say, the cause of violence among blacks
i ethnic, as well as cultural and political. The arti-
cle gives the impression that Inkatha, the South
African government, and the whites are the “bad-
dies™ and the African National Congress s as pure

as the driven snow
DororHy Hyam

Pretoria, South Africa

I found your article on South Afnca to be well
informed and superbly illustrated. What my coun-
try needs now is foreign investment in industry

on a massive soole,
[, Crews

Cape Town, South Africa

In the Heart of Appalachia

At first | thought, finally, an article that will repre-
sent the true Appalachia. Instead it perpetustesall
the old myths and stereotypes of the poor, ignorant
hillbilly, 1 am proud of all the impornant gains
made in this area just during my hfetime. | was
born and raised m Appalacina and have chosen 10
mike my home in Big Stone Gap, Virginia. lam 37
vears ald, | work at the local commumity college,
and my husband works #s s coal miner. For the rec-
ord, Big Stone Gap has never set aside a street for
teenagers 1o cruise on the weekends as stated in
your picture caption. Streets in Big Stone Gap are

open 1o all drivers.
Karueys K. CoLLIER

Big Stome Gap, Virginia

Finally! Many thanks for an accuratle and enjoy-
phie article on the frequently maligned region of

Appalachin, | hope your readers were pleasantly
surprised to have some of the myths about this arcy
debunked. You have painted one of the most real-
istic pictures of Appalachia I have read. | am a
native of southwest Virginia and, like many who
grew up here, wanted to leave as fust as | could,
After o year in Washington, D. C..and three years
in law school, T retumned to the misty valleys of
Tazewell County, Itistrue that life is hard hereand
not blways as pretty as the mountsing. But we are
resilient folk, and those of us who love Appalachis
wouldn't move for all the power of Washington,
the money of New York, or the glamour of L. A.
H. Suaxson CoOKE

Cedar Bluff, Virginia

Only one paragraph mn the article makes mention

of an obvious wiy for Appalachia to achieve
ECONOMIC PrOSPerity: [ounsm.

STepHEN V. GILMORE

Charlome, North Carofing

Appaluchia’s people are s greatest and most
enduring resource, but they can be explmied by
tourism as well as by mines and factories. Appala-
chia’s neighborliness, which vour author docu-
ments, cannot be encapsulated in hillnlly theme
parksorweekend festivals. The challenge of build-
ing upon it without undérmining it ranks with the
challenge of redeeming our natural and cultural
resources from the effects of past exploitation.
Such challenges are what make Appalachia such
nn excifing place to hive today.
Jous ALoxaNDER WILLIAMS
Director, Center for Appalachian Shidies

Foone, North Caroltng
Geographica

Monterey Bay MNational Marine Sanctuary { March
19493} may prolect an array of manne life, but the
animal pictured is -3 harbor seal, nol » sea otter,
C. FRED ZEIi I PMEKFR

Cold Bay, Alaska

The map of the Monterey Bay National Manne
Sanctunryshows some seriousshippage. Lasttime ]
looked, Santa Clara would have been approxi-
mately above the letter “C" in California, and San-
ta Cruz was still looking out on Montzrey Bay.
That 18, unless vou know something more about
the next big ecarthquake’”
RATHLEEN R, Mimaspa
Nan Jose, California

Tn 't it amazing? We can put out an entire atlas with
noapparent errors, and then we make two in a short
Gepgraphica story. As one staff wag surd: “We otter
know better. "

Lettery should be addressed 10 Foris, Natioru!
CGepgraphic Magazine, Box 37948, Washingron, IV O
20013, and shouwld include vender's addresy and
telephone number, Not all letters can be nsed. Thase
that are will often be edited and srcerphod.

National Geographic, June 1993



Our biggest improvements aren't all
on the showroom floor.
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It isn't énough just to make our cars better
That's why Ford and Lincoln-Mercury
dealers have put the same quality that went
into building your car into the service vou
need to maintain it, Service yvour dealer
calls Quality Care.

With specialized trarning direct from Ford
and diagnostic equipment made exclusively
for our vehicles, nobody knows your car
better. And to take care of car owners,
Quality Care service advisors actually take
classes tn listening to customers to make
sure we're both communicating.

50 find out what millions of satisfied Ford,
Mercury and Lincoln owners already know
That Quality Care is the ideal way to
maintain the quality yvou bought vour new
car for in the first place.

ni i - Ty

; QUALITY CARE
Where the Quality Continues™
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RAISE YOUR VOICE
ON BEHALF OF THOSE
WHO HAVE NONE.

Creatures in the Bay can’t speak out against pollution, but you can, To get involved call 1-800-628-3375.

CHESAPEAKE » BAY » FOUNDATION




Why it takes legwork to
flatten your stomach.
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You can't reduce stomach fat by W Hat in less time than with any other b
exercising abdominal muscles alone, e ercise machine. In fact i
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NordicTrack is the most effective win crmachs i
to flatten your stomach, ! |
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Fhe Waorld's Besi Aervobic Exerciser .



[admit it. I talk to my

cat. And [ don’t mean just
talk.I mean TALK. Real meaningful

conversation. In fact, more satisfying conversation than
I have with most people. Naturally, I want to do everything
[ can to keep Cleo her healthy best. So, I asked my veterinarian
what food he recommends. Without skipping a beat, he said, "Hill's’
Science Diet!” He said just as | have to eat a proper balance of
foods to Keep healthy, Cleo has to have a balance that's right for

her. That's exactly what she gets with Hill's Science Diet.

He called it Nutrient Precision™ [ like that. I'm so

N G
"L .

7

"
o+

glad I asked because Cleo is very important to

me. After all, she’s the only one I know

who can actually keep a secret.

A betier ffe

through nutrieot precision.™ . -'.-E >

Hill's Setemee Dhet 15 apatlable evclustoely af vefermary climics and pet stores.
[or] HiEs Par Mutrtion, e
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[here are stll a few places
on the planet that you wont
find a Jeep But barring the
viast expanse of oceans and

|_"|'||‘|E|_'-|'- "I"'|r'"- M scas, a |l.'l.'i'

vehicle will take vou wirtually
amywher® v want to go

At the heart ot this -
credible ra nge 15 TOur wiiteel

drive. Jeep defined it. Jeep

réfined it. To set these vehi
des apart from everything
else on the face of the earth
And you apart from the
rest of the world |r-.'-:']7I ke
$WD available to vou on the

legendary .

eep Y¥rangier,
[he classic ]-.'-.'|‘ Cherokee.
And the award-winning

feep Grand Cherokee

(Y oourse, the only way
o truly appreciate the capa
bility of @ Jeep is to experi-
ence it firsthand. Please call
|- SO0-1EEP-EAGLE for tes
drive information. Then le
vour sense of adventure take
your tor the ends of the earth,
Theres Only One Jeep! X

_|-



> introducing Kodak Gold Ultra 400, film s0 versatile you won't have o change

fifm every time vour baby crawls into different light. New Kodak Goid Ultra 400

' ‘ fiim is ready to shoot in davlight or fow light, insiae ar oul, in sunshine, shade

A Kodak Homeen! ar clouds—for brpht. colorful Kogak moments wherever they Nappen
i -



Ask the woman who gave
up her BMW for one.

I||||| | |—II -rl'-i'

'Tﬂ.ﬁw

- j *_ =

]i|~r talk to Pam Tucker, who lives in comtort and a h
.'r.J|"|.‘-. Iy I"'-1==-‘~I=n-lg"|'- : Pam and her husband, Dr. Shane Tuckes
"Oive Up Iy BMW for a minivan! N

oh level of satery fearures sols

VT, Viter ||| I0S NOT 1Ust 4 Mivan l A
|

Until | drove my hushand's € |'|n=~|L-r |-"-.'.|| N [own & Country, from Chirvsler.

Country, And made him switch

“With all the :I*.ri-|l'.||'.=_' we do, a Town &
Country makes sense. Bur the way it drives is
what sold me. [ love rl I PETIIMmance [ts 50
well .|['-|‘-.-|I"r:-.i. oy, with leather trim, Tt VETY
safe, thanks ro g standard airbag” and standard
inti-lock brakes. And the quality is grear

“It's just a sorecous automobile.” Call 1-800-876-MINIVAN for more information

An outstanding feel tor the road, luxurious Ot e tes our shory
The Minivan Company. ¥’

HEG %1

i+1 S ghease bothle i Ind paduty



From National Geographic...
Now, the classic

World Atlas that stays
up-to-date!

National Geographic helps vou stay on cnvironmenial stress, population,

top of our rapidly changing world with resources and indastry, kind usc, and

the new 1992 revised Sixth Edition IEOSPOrTALION

ATLAS OF THE WORLL. With more than 130 maps, this
Featuring 20 new countrics and 12 5" % 18 4", 413-page reference is

14,000 changes in the 150.000-place- your guide 1o the word.

name index, the atlas presents a Order vour edition tocday!

detailed portmit of the new world. Free

periodic supplements also keep your To order: call woll free

reference Current.
You and your family will tam to { 1'300*{?}3%”&5““3;?!
- s ; i | Fr ALrEny TN Useers Onldy: 1- A/ TOT
Ly ,.*-.E.I..I-l-t"-hi-lj]-l".' art :".I_'“ lite images 1 the 118 ainl € 4
and physical and political maps 1o fol Monday through Friday
low the news, help plan vour travels, or : ¥ !

8 a.m. to 8 pom. ET.
help students with their homework, P

Specil new thematic maps also show Or write to:
Nutional Geographic Society

SBO coonwiisibers $99) s P.0. Box 1640

Pehaxe Felithon b cover, 67 & 9 magndlicr Washingion, D.C. 20013-106a0

autin ribbom plicy muirker

$65 (non-members $73) o D NATHONAL

W“Pdhiim sl o T CvEUMGRAPHI
SUMCIETY

Whaww feweer i 108 farld P Caekokalel'  Sefizss <1780 000 Jaiae
mEwahwery N 00 0, Mepigdaer- T TR 0N o i rmarniileetn 0 FET T
Fiar il aflper crpemirteEy  [vhrae— R R T 1 rois snerralipies
FIREUM D55 Megndar LSS 72 0 o omreberr 0 B0 A0
Mgty atial beisnflvg aokiimismgd OO VPP WP amyd § ormaaflam
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A J[l‘l(]I'DLLgl‘l examination

of why the more meat in AMS matters.
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Lok wour dog in the eye L

[ama, u'i!.Ir merg sl pwodail,
Il-.:.";.'l.r L‘ﬂp T Aoy

) =
. 8 '___;;H _ "

" |
Ik

Notioe what gour dog likes fo sat
Hecause, lll.'l.’"ll.'“l‘h".lr# Lfl:lg.r ST
the taste of meat. So you and

our .-Jlny should ke the IJ'.._r-:'J‘ Hhaa

fuems cosfating mieenst migtal profern.

Boshuate the fok and fuel of
I.L"J.!r_u.!;.'l!:;! ot A |i|Jl.'I.'|I.I'I".I.|,‘IrrF gt
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n lelevision

Down the Volga: Journey
to Russia’s Heartland

dream Ccroese nas Heen Adl
['|'._ TH SDCET 01
g voyape on the Volga
e TE N | :-'II'I!'_ WITVE
workers and their famibes dunng
(e comimumkt eri

Y ﬂ.-ul.l..il iBove | Eninwn (o 185

dry docK
r davs Tom
Marny saled 1o

memarials 1o Soviet heroism in

World War 11, Now most of the Vo
ga pleasure fleet lesdle, gr
in part by tckel poces that s
soarcd 1o hall a vear s earmnings

rdinary crhizens

ureaded

o discover how
marues thesr hves i this iime of
turmoil, Mationul Geogs LG fiim
makers Peter and Cornelin Schina
troveled mito the Russian heartland
Their film “Volga, the Soul of
Russin,” & two-part EXPLORER
yreseitation, follows the nver to
uncovear stories of personal expen-
ence amid public upheaval

Ports of call inclode Kazan,
capital of the Republhc of Tatarstan
where o police captuin battke

COITUPR IO

In the auwto-manufacunng oty of
Fophntt o saele mother plants cars
M1 the asssmibly line bat does nol
carm enough to both feed her family
and iy o warm oait Tor hersel

A pourmalist in Astrekhan, “capi-
tal of cavuar.’
Known of many environmental
disastors in the YVolge basm—under-
proaiind nuclenr explosions set off
[0 credate vast reservViorrs [OT ol
gas, Above ground, one of Kussia’
largest natural-gas processing
plants, S1x vyeurs old and mlready oul-
moded. emits fumes o tosic that
doctors sav the health of chitldeén i
villages M) miles mway 1s affected

Ruossians affectionately call the
2 W-mile river, longest in Europs
viamushka, or "“mother.” Aslong as
Hussia rules the Volen, folks say

Ine country cinmol e conguersd

mvestgates the least

[t i, however H1LERIL 1N & BWTLD O
radical change, Cornelia Schnall,

ratsed in East Germany, was struck _
by i scene in Nizhniy Novgorod RRELIN IR
right): = A vendor thsplaved relf

ripwy art and engaged in-privaire en-
-

“Wialpa, the Soul of Rusvia™ dirs
tume |3 and 20 on EXFPLDRER,
THS Superstanon, ¥ p.m. £l

:;_'Il'l_'i"h:_ LEHEE T -'||II'.I|'I"h-'|l|"|'I-
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For our 125" birthday, wed like o propose a foast.
Or at least a pizza, some french fries, and maybe a few nachos.
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Earth Almanac

Do El Nino's Ripples
Extend to Antarctica?

very few vears the world™s
|argest chmate system ruts
amok. In a phendomenon
known as El Nifio, a huge pool of
warm water in the western Paafic
expands castward, turming globnl
weather patterns upside down from
MNorth and South Amenca 1D Aus
tralia. Now scientists are learming
that El Nido's long resch may
extend to wildlife at the bottom ol
the world
Weddell seals in Antarctics may
be fecling El Nifio's effect, necord-
mg 10 Ward Testa of the University

of Alaska Fairbanks, For the past 12

years an average of 420 seal pups
were born annually at s study ste
m McMurdo Sound near Ross
Isiand. Butim 1992 only 330 pups
were counted. El Nifio had shown
up in 1991 and continued into 19491

[estu has observed that the s=al
birthrate has declined every four to
si% yvears—oomciding with strong El
MNifios. He speculates that their
efects disturb currents and 1c¢ con
ditions in Antarctic seas, resuiting
i fewer fish. Stressed, the <cals

produce fewer pups. Similar pat
terns have been seen m seals stoadyed
by British observers on the Antarc-
tic Penmsala,

Brazilian City's Blueprint:
Environmental Harmony

shumng excephion 1o many
r-r-1i1IL'rF.-r5-JLI-::: Criles, Lurs
tibp 10 southern Brazl s 2
model of environmental planning
Innovative progriams contn H g
bage, aid squatters flecing rural pov-
erty, run efficient
mass transit, and
Credio new pirks
forthe éaty s 1.0
million peopile
About 70 per
cent of the popu-
ation recycle
their tragh. In
comtives are of-
fered in poorer
neichborhoods,
whore 8 oy has
exchangoed gar-
hage for bags ol
surplus vegeta-
bles (right)
hMany bises

U A LLEN_ EHIEELS RHwLE

work ke subways, Passcngers pay
i advance and enter through wide
doors, “The system transports 1.3
million pcople a day, =#ys its-cham-
mion, former Mayor Jaime Lernes
*That’s four tmes as many as Kio
e I_!l:l._lfl' g1 ':5_| CHIMeEs, ®nd oug
system costs a hundred times less.”
I'he parks program has created
350 square foet of open space for
every cilwren, three and a half times
the amount i Mew York Citv. Ler-
ner says his city can show others the
wity “Every city can be a Curitiba.™

National Geographic, June 1003
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~arth Almanac

Starfish Leaves Predators
With Slime on Their Faces

ny crab o fish that tres 1o eat
gne partcular kind of starfish

i in fora rude awokening
When disturbed, the slime star

( Preruster fessalanay ) instantly
secretes prodigious amounts of
thick, rubbery, posonons muous o
ward off enemies

*Ireally love these things. Look

at them the wroog way, and they'll
slime you. They re such obaoxious
amimals,” jokes munme ecologist
Larry McEdward of the Liniversity
of Florrda. Funded in part by a S0t
ety rescarch grant, McEdward hins
discovered that slime stars, found
off the Pacific coast of North Ames-
ica, do not produce larvae, as other
starfish do. Instead the embryos.
which hatch from epgs, develop
directly mto juvenile slime stars—a
pew iy discoverad and highly evolved
[orm of development

Troubled Skies for North
America’s Largest Hawk

WELPING OVl WeslErn griss
lands on wings more thian [our
feet long, the Iermuginous

hawk —named for its tust-colored
feathers—ma hefty pT.‘:uEJluT L

- S 4 ~ L
i f i = 4 -i 5 ""

. - § . S
- v By i N
T NN R Y B

i

werghs about four pounds. 18 fewrs
fittle except homan intrusion. o the
lower 48 stiifes only 3 (KN breedimg
pitirs remain, about the same s the
number of bald eagles in the area,
Although the hawks are nof clas-
sifted as endangered or threatened.
they are decreasing and are moni-
lored by the U, 5. Fish and Wildlde
Service and conscrvalion growups,
"Their prey inciudes prame dogs,
which are often poisomed is pests,

Natronal f;f'f.'l:.'F'JJII'"-II.*!r', June 1003

and the hawks can pick up the pos-
s, Lo0, says bioloetst Eric Meyer
of HawkWatch Intermational, Liss
of natrve grasslinds has also meant
fewer jackrabbnts for the birds to
eat. And it disturbed whtle on the
i spectscular structure that
can-reach 12 fest high and six feet
across—the hawks will abandon
their eges, and the temale will not
lay a second clutch

Hitchhikers Fight to
Fly the Love Bug

snt harlequun beetles of
the Amencas’ tropical ram
forest often change sddress-
es by flving from one rotien fig tree
to anather when 1t's time 1o start &
NEw Penoration.
Dozens of tny hiichhikers —male

Hest -

CamED & 11U

TR o U] et R = T

and female pseudoscorpions also
secking o new home —swarm abourd
cach three-inch-long beetle before it
departs from its old tree. Larger
mules shove many smaller pseudo-
scorpions off, then set up termitories
on the beetle’s belly and fight 10
defend them. As the beetle takes
wing, the psoudoscorplons hang on
by spinning safely harnesses of slk
and clutching with their claws

When the beetle shuttle lands,
large male psendoscorplons Kick off
Femaiming nvals and mute with
females. But once life in the new
tree begms, smaller, gqudcker males
appear 1o be bettor al Iindmg miates
than the big bullies, say researchers
David mnd Jeamne Zeh of the Smith-
sonean [ropical Research Institute
i Panama, who are condocting
[INA tests on the pseudosoorpions

bors L. ELio:




SnugFit”Hinges Mean
No More Slipping

LensCrafters

They Hold
Fast. They
Fit Right.

SnugFit™ Hinges flex
for a lasting, gentle
hold, so your glasses
stay snug and com-
fortable without slip-
ping. For glasses that
keep their perfect fit,
ask for SnugFit“Hinges
from LensCrafters.
Available in men’s,
women's and
children’s styles.

Call 1-B00-T75-LENS
(5367] for your
nearest LensCrafters
location.

SnugFit Hinges

‘Now IN've got comfortable
glasses that stay putl”

€ Capynght, 1993 LenaCrafp
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WILDLIFE AS CANON SEES IT

HLLIE-THRUGRTELF MAL AN
HANGE
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Hlue-throared Macaw

Crrtiin: Ara

=Spechiss: giocoguinTs

Adult size: Length, Hoen

Al weigih: T = 8550
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and understanding of the blue-

A blue-throated macaw and its chick peering from the nest cavity
are the first of this species to be photographed m the wild. Only
in 1992 did scientists first locate and observe this emgmatic bird
im its natural habitat., The largest animal endemic to Bolivia, the
hlue-throated macaw was feared to be near extinchion, possibly #
result of the pet trade, To save endangered species, it 18 essential
to protect theiwr habitats and undgerstand the vital role of eacl
pecies within the earth's eco
syslems. Color images, with thed
unique abihty to reach people, can

|1|'_'];_'| promofe & grealeér aWareness

throgted macaw and our enbire

Amm VILED
CAMCDRDER

L1

wildlife henitage
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On Assignment

rorn high i the Otetal Aldps,

author Davin Rorests; right

il photographer KEXNETH
LIARRETT Survey the rugeged termm
where Ihe loeman spont s final
nours. The body was found nenr
Niederjoch Glacer, behind them

“Hwas ike looking down o a

three-dimensonal map on which 1o
plot the lcemin's route.” savs Rob-
erts. mmsell a sensoned cliimber, “)
could understand whv he ook one

| WHS eI

pass inslesd of another
o e wios secing the landscape.”
A former professor of literature
and mountaneering 3t Hampshir
Lollcge in Massachoserns, Roberts
¥ Ty

due aut in

hias writlen seven books. Ol
Hoved [ife B I-II-.-'.._.'
fuly, portravs the Apache warrior
Geronimo, subject of Roberts’s
LK tober 19 OrenarAPHIC nrncke
wlore comfatable 1o th
i Mesoamenca, where he has pho
lographed Moava and Olmee cul-
tares, Laarrett quickiy acchimated 1o
Lingering to pholo-
graph shepherds, he was almost
caught by a late summes
That's probably what happenod
the lceman, e savs, In Innsbruck

| .i.ill 5
1

ICY elevations

ot

the & irgrma-pased Crarrett wiks giy
en Miseconds o capture the frogen
body on fihm. *'The woientists poind
cd i the lempersture gauge
kepl shooting, [t was not that differ-
gnt from shocting o sporting even
at the second something happens.
louN Gueene felt that he was
tiving with the loeman after spend
mg B hoatrs recaonstructing his
face. Using skills ranging from
pamtme and soulpting o imerpret

||'|i_5 forensic aotn -lll_ [?I_"IIII cf artisl

. anda i

[imshed by punching in human haies
fom the beardd

For s bst aot, Gurehe took o
gl =1L Buy voar
beard!™ A dozen people responded
Finallv & person came in with a
dark beard of the rnight length
Lrarehe savs. “ My pssistant snipped
t off, Cost me $71, Weeks [ater |
was 3till getting calls from people
wantng 1o scil thewr beards,”

Crurche also painted dinosaurs for
Lhe Januory 1WA ssne

el W STREEH]




FIND A WORLD YOU THOUGHT WAS LOST.

People were sure they'd never feel that sense of satisfaction agam. Notin today's waorld

| ]
Fhen, they saw that adventure and comiort, styvle and ruggedness, pertormance anid
1 W 1 .
rooimness cowld sl b '--I'_'-=||||.|-5'|',i|r place. Suddeniv drivers at eve '-.||'I:|'.;|'II-I |
trucks to luxury sedans, costly imports o cramped utibity vehacles, traded m their old

- 1 3 I VLY i Y a [ [ ! # i 5 . |
1 the versatility plus sophistication Explorer olfered. Today, this 1s the most sought-

7

. i _ : Tl
atter vehicle mits class. And hindimng ;
——— =
L

ditferent—still special-world 15 easier

than anvone umaened

A choice of avaitable amenities like leather sea
surfaces, an opan-air and a sound system
CD player lat you make this world your world.

With Touch Drive, you
chift from 2WD to dWD
High, and back, with
pushbutton ease,

FIND YOURSELF




More overall room than anything in this class. All

DﬂﬁEDﬂFﬂrE have aasy ac rr=5.5 Flus, the benafils
of anti-lock tlr.}H-i;'.'-'-. arnd 2 4.0l EFi V-6,

A thoughtful feature can make a
1l l:I'fi"J?E!FEJ'.IEE With the spare

stored under the vehicle, the cargo
area is more genarous and is s
easy-fo-load :

—_— 1 = F | ——— —

IN AN EXPLORER.
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