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Like a wrestler reaching for his opponent in a time-honored contest called
yvagh gires, Turkey —at once ancient and modern, democratic and authoritarian,
Muslim and secular—is fighting to find its place in the world.
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Along the coastal highway
Turkey’s Black Sea towns are awakening to a sunny
{all day. The roadside blurs by: mustachioed men and
kerchiefed women, car wrecks and donkeys, chickens
and cows. mosques and concrete mixers, laundry dry-
ing on a line. tobacco drying on a lence, bus shelters

full of kids going to school and adults going to work.

Then the traftic knots up, and we sit in the fumes and
honkings of cars. trucks, minivans, tractors, buses,
and motoreyeles. Now Umit Niron, my interpreter of
Turkizh words and sights and smells, can turn his eyes
from the road and tell me what | see.

The schoolkids wear uniforms. blue smoecks for the
little girls and boys: shirts and ties, blue blazers, and
slacks for the older boys. Most of the older girls wear
white blouses and plaid skirts. Others are buttoned
into long, dark blue coats, and they hide their brows
under pale blue kerchiefs. “Religious school,” Umit
savs. “That is what the girls must wear.”

stuck in the tratfic with us 1s a grimy. battered bus.
its windows smeared with vellow paint. The Turkish

buses | have seen all sparkled, inside and out. This

Lighter than air, a balloon lifis the splirits of chilidren outside & mosque

in the Eylip section of Istanbil. Both the boy and girl wear the garments of
islamic fundamentalism, which resists the idea that a country can be Western
aswell as-Muslim. To curb the influence of Istam after he founded the republic
in 1923, Mustafa Kemal, or Atatlirk, replaced Islamic law with a Swiss-based
civil code. “The Republic of Turkey cannot be the land of sheikhs, darvishes,
disoipies, and lay Grothers,” he 5aid.
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Muslims of Central Asia, it simultaneously
seeks full membership in the European Union,
formerly the European Community. Turkey
Joined the West during the Korean War as a
United Nations ally and in 1952 bhecame a
member of the North Atlantic Treaty Organi-
eation (NATO). Turkeyand its powerful army
were welcomed ns a buffer against the Soviet
Unionon NATO s fareastern flank, But, with
the end of the Cold War, neither NATO mem-
bership nor alliance with the West in the Gulf
War has earned Turkey complete acceptance
in the European Union. “*Europeans,”™ a
Western diplomat in Ankara told me, "do not
see Turks as Europeans.”

HAT IS A TUHE TODAY? The ques-

tion went around the table of

an outdoor restaurant in Ankarn

where Umit and 1 were having
lunch with several of his friends.

“1 don't believe anvhody is Turkish, what-
ever that means,” he said. Then, swinging his
arms to take in the lunch crowd, he exclaimed,
“Look at us! A mix of Turks, Arabs, Jews,
Greeks, Iranians, Armenians, Kurds.”

This is the legacy of the Ottoman Empire,
which lasted more than six centuries. Umit's
grandfather lived in what became Lebanon:
when the empire collapsed after World War I,
some of the family moved to Turkey, some
stayved behind. *1 have relatives 1 cannot talk
with,” he said. “My mother is Turkish, but
her mother was from Romania." Ancther
man broke in: “My mother is from Greece,
but she speaks Turkish, My father was born
m Geormip, , . "
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TURKEY
: d
AREA: 300,948 sy ml. POPULATION: &0
@R illion. carrmaL: Ankara, pop. 2.5 mil-
Hon. mELiceon: Islam (999 percent)
LANGUAG KS: Turkish fofficial), Kurdish, Arabic
ren 52,620, ExronTs: Textiles, metals, electrioul
stjuipmient, fruits, nuts, ceresls, and tobacoo,

Thundering out of Central Asia |n the 11th cen-
tury, Turks battied the Byzantines across what is-
now Turkey. Under the Ottoman Empire they

look Constantinople in 1453 and reached west
almoast Lo Vienna at the height of their European
expansion (above), World War | put an end to the
empire. clearing the way for Atatlrk’s republic.
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Modern Turkey is the creation of Mustafa
Kemal, or Atatiirk, “father of the Turks."
He led a war of independence against occu-
pving powers after World War 1. Creating
a republic from the ashes of the Ottoman
F:mpire in 1923, he tried to shape a Western
country from this amalgam of cultures. He
curbed the civil power of Islam, insisted that
Turkish be written with the Latin alphabet,
and guaranteed rights for women. Even
today, 56 vears after hisdeath, the image of his
stern, fiscetic face is evervwhere in Turkey
His bust looks down in parks and plazas,
Paintings, photographs, and tapestries of Ata-
tiirk hang on the walls of offices and homes.

Many Turks 1 talked with believe that the
nation’s veneration of Atatlirk helps defend
Turkey against Islamic fundamentalism. So
does prosperity. " If you have a little money,
you live better,” a magazine editor remarked
to me. “It's true for a family—money helps
keep it together —and for a country. It's dif-
ficult for fundamentalisis to get anywhere
because of the economic revolution.”

For the past five vears that revolution has
produced the highest economic growth rate of
any major European nation, It also triggered a
60 to 70 percent inflation rate. Despite their
drastically devalued currency, most Turks 1
met are optimistic about the future.

When I tried to cash a traveler's check at a
branch bank in a small city, | was ushered into
the manager's office. He served me coffee
and a chocolate candy, then sprinkled lemon
cologne on my hands. He proudly told me this
was the first traveler's check ever cashed in his
bkank. The bank was founded in 1863.

E HEADED for a wedding in

Findikli, on the eastern Black Sea

coast, in the heart of the country

of an ancient people, the Laz

Umit slipped a cassette into the car's tape

deck. Pounding drums and male voices burst

from the speakers. Paced by the drum and

hacked by the wail of bagpipes, men tramped

through a dance. The tempo increased. We

heard background shouts and rifie fire and

envisioned the Lar men's dance, “'We may see

that dance at the wedding, " Umit =aid. “ But

there will be no guns tonight because this wed-
ding is in a town.”

One of the wedding guests, a local business-

man, led us to an outdoor pavilion on the edge

of town. Understrings of lights voung men and

14

Passions biaze as
bright as the flares
that signal & soccer
goal at & stadium in
Istanbul. Fenced off
from the field, aggres-
sive fansg cheer, whis-
tle, wave banners,
and belt out banwdy
slogansin a frenzy of
suppart for thelr team.

Along with religion
and polltics, soooer
has & hold on the
heart of Turkey. Live
TV broadcasts of big
matches leave streets
empty, and final
scofes maka front-
page news. Boost-
ing Turkey's image
abroad, the Success
of the Galatasaray
team against Eurg-
pean rivais is a point
gf national pride.

women danced to the rhyvthm of Turkish pop,
an East-West music scramble. Elders sat al
tables or occasionally tried a few turns around
the dance floor. Women in kerchiefs refrainecd
from dancing. The drink of the night was fruit
juice, though at a couple of tables | did see
Scotch being discreetly poured.

The kerchiefs and the fruit juice suggested
Islamic practices to me, and T asked Umit if
there had also been marriage rites in the
mosque. He seemed puzzied by the question
but relayed it to one of the guests, who
answered: The bride and groom were, of
course, married at the municipal offices in &
civil ceremony. The businessman vehemently
added, "In Findikll you will notice that the
voice of the muezzin is not loud.”

Here, as in several other towns 1 visited,
people measured the influence of Isiamic fun-
damentalists by the decibel level of the man
giving the five daily calls to prayer over the

National Geographie, May 1004
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mosque’

londspeakers. 1 realized |
Findikli I had barely heard him

Islam, the religion of nearly 100 percent of
the poputation, gives Turks their dentity,
though thisis not the lslam of many other Mus-

lim states, Again and again 1 heard the slogan
wlurkey will never be Iran!” Secularism
in Turkey is complicated. The government's
lepartment of religious affairs, for example
h1.'||--i Arrange inps o Mecca and pay ¢ 1he zala-
rics of religious leaders. The ministry of educa
tion controls religious schools.
cnrollment in those schools has
increasing in recent vears. The Welfare Party,
which backs Iilamic fundamentahsm, has 4
seatsin parlinment and 15 reaching out Lo coun-
tryvfolk who migrate to Istanbul and An
[ he [undamentalists appeal Lo conservative

DERn

Lol Bl

Turks who decrv what they call moral decay
["heir targets include Penihouse and Playboy,

both published in Turkish editions

Turkey Struggies for Balance

Around us, a doren or 30 men began stomp-
ng, shouting, &nd singing the Lar song that |
had heard on the tape. 1 hey threaded through
the crowd and, arnms grasping one another's
shoulders, circled the dance floor. In the dark-
ness- beyond, someone fired a gun severa
times. Umnit smiled, as did several other men
around me. Blanks, I thought, Then I saw the
shredded leaves lluttering down

The bride, Tesrife Ufak, broke into the cir
cle of men, along with several other women,
young and old. After a few whirls Tesrfe
decided she had had enough. She stepped out,
waited for her new husband, lldeniz Ufak,
and when he did not jomn her, tugged
away. 1nmes have changed forthedance of the

1T

Larz men.

lesrife and lldeniz are settling ahout 750
miles from Findikh, in g city near Lemir where
lldeniz has a job as an accountant. Tesrife

hopes she will fmd work in the same firm

L
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Job migration is common even in the bus
tling Black Sea region, the source of nearly all
of Turkey's tea and 70 percent of the world’s
hazelnuts, Mountains rise cloge to the sea
Hazelnut groves march along narrow flat-
lands and veer up the slopes. Rivers course
through vallevs crosshatched with stands of
nine and gleaming green patches of tea. Fach
long, one-road valley 1s a world of its own, Its
timbered houses perched high and scattered
iar apart. Tea harvesters work lields so steep
they sometimes sling tethered ropes around
their waists to keep from slipping

In a co-op factory at Giresun, west of
Findikh, machines hulled and packed hazel
nitts grown by 221,000 ce-op partnesrs who
own orchards slong the Black Sea coast
People say the hazelnut is the source of life
arpund Giresun, buta teacher I met there said,
“Our voung men are workers without work
They work only three months—harvesting
from morning to night. So they go to Istanbul
and find work, or they go to Lermany ol
France, But when a man wants to marry, he
returns with money.”

Near Rize, truckloads of tea tumbled into &
plant for crushing, drving, sorting, and ship-
here
ind the workers will go away until May,"” the
plant manager told me. And what will the
workers do then? “5it in the coffeehouses and
some of the idled
workers were landowners, who had earned
ile away the next six or so
months, Others were not so lucky; they played
cards and lived frugally because they had
given up looking for jobs.

[ went to severil smoky coffeehouses (mis-

ping. “In ten days we will be finishe

play cards,” he replied

enough money o w

ee}, watched the swiftly dealt card games, and
over countless little tulip-shaped glasses of
strong tea heard the men talk and talk and
talk. About what bées make the best honey,
About going to or coming from jobs in distant
places. About politics (an intricate subject in
the land that gave English the word *byzan-
tine" ). And about the Russian traders

HE TITLE of & popular song—" Nala-
sha" —echoes the
one type of "trader.” The zong tells

the tale of a Turkish man wha lost his

common name Gt

[&IT
to hove bher take all his money and coldly leave
him

v Lo the wiles of a Russian Natasha, only

['his has happened so often in real life

[~ ]
L=

Sinuous moves 5=t
the mood for the
debut of rew swime-
wear by an istanbul
clothing company
Top draw: U. 5. ata;
Cindly Crawford, who
warller jolned local
and forelign modeis on
the runway, Other DIg
names in fashion have
alza come 1o Turkey
American [abel Anne
Kigin ll, forone, has
gued the skiliad
cheap labor here 10
manufacture part of
its line. Turkdsh cloth-
INE Selis well in
Euraope ton. Freer
irace regulations
should soon expand
Turkev's share of that
market and ease the
way toward European
Lnlon membership

that in some places Turkish women are work-
ing to throw the Natashnas out of town

“The Natashas | see are yvoung, usually
divorced, and need money for their chaldren, ™
a hotel owner 16 a2 Black Sea town told me.
"They stay a few davs and go back with some
cash.” He mtroduced me 1o Lily
the hotel lobby lookinge at her wati h. She said

WO Entered

she was supporting a | 2-yepar-old daughter in
Georgia. Lily spends a month in Turkey as a
tourist, then goes back to Georgia for 15 days
and gets another tourist visa, She hoped soon
to beable to stay in Turkey longer because, she
said, "My boyiriend 15 getting me a special
visia for trade.” She looked at herwatch again
and, pale and shaky,
Like many Natashas, she had o steady client, a
man who arranged for her to stay at the hote
until he summoned her

Murks usually reter to Natashas and other

hurried into the night

border crossers as ' Russians’ whether they

National Geographis, Moy 7094



come from Geargia
Russinn Federation
the Black S&a coast are the
[N partrers
shifting trade away from
i W 1N & B Sl
WMost Biissial

whatl hadl

Arerhatian, or the
! .'.|.l.'l':I-_‘

vanguard of

traders

Turkey already

Arab nations and

CCONOMI

traders begin Lheir journey Al

been & Lold [rontier, thi
ler at the Black Sea. Tur-
contronted thi
DIOMRE 1IN LOE
rolling gate. Now
track. marks the
kev and the Republic -T I.1:'-':'.'u1'i1
seEverdl long trucks, imeluds
ielonged to the Red Army, are pile
logs destined for Turkew

(r&0rFIa 15 A

LS "
WEHLT
Turkishi=->oviel Dori
I & |.|'-:..r.-

B e | | "
gt " | e B L

KEV Once

with @&

the ,_. rusty .'u':-:i

VIIASE O SarD

ng two that once
d high with
i[l_‘{l_l_:h'_.i: .!l._‘,l_ ¢ L
aped-

down slack of packages totters on its roof

low-niding yellow car. A r

Hoxes stick out where the windshiedd used 1o

be, 1he driver RECTS AT O NG dozens of loaves

Furkey Struggles for Balance
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Allen cultures invade
an old bezaar in
sanliurfa through
television sets for
sale n stall after
stall. In ages past,
such exotic contacts
came with caravans
that bore Chinese silk,
Indian spices; and
African Ivory along
trade routes spanning
continents.

Now an electranic
nighway dellvers
ideas from afar, Bev-
erfy Hills, 90210,
NN, and the BBL
reach even the most
remote villages, and
choices are boom-
Mg —auring the five
manths the phologra-
pher spent in Turkey,
four new television
stations started up

very loud. Rakr, an anmise-flavored alcoholic
drink, rarely flows in public. Manv women
wear the hooded, full-length garsaf. An
ancient stllness fills even the sky; for days al
i time | pever heard an anplane

1his is what urban Turks call the country-
side, the Turkey that was. When Atatiirk
lounded the nation, about 50 percent of the
people made a hving working the land. In the
19708 Ble, as the population rapidly
swalled, more and more Turks headed for the
cities and lor toreign lands in search of jobs
Today cities and towns shelter 60 percent of
the country's population, and two million
Turks hve in Germany alone. Turks who still
toll on their land look like people of the past,
families woven into a beautiful old tapestry,

Late one afternoon we drave oul of Erzin-
can and fo0n entered a high-walled valley dot-
ted with olive trees. Layered rock gave wiy
o seree and then to crags that loomed like

Arnl

Turkey Struggles for Balance

fortresses. We came upon a mosque and a ¢lus-
ter of houses that seemed to grow from the
earth, We zslowed down, and a boy suddenly
appeared at the side of the road, holding out
a basket of bittersweet cherries. When Umnit
hagpled over the price, the oy, Mustafa Altin
soy, said, "I'm a student. Don't cut my
money.” After a Httle more haggling, Urmnit
miso boughl the basket

Toward the end of another day we were on a
stony road that climbed a darkening mountain
near the Black Sea coast
mountaingwas Tllay Arnn, the kind of teacher
who gets kids like Mustafa ready {or Turkey's
future, I had last seen her at the main bus sta
tion in Ankara, waving to friends as she set off
for her first job. We finally found Sileyman
iye, the village she had gone to. It was not on
TF'I:. rEI.'I.I"I-

We could see the silhouette of a small
mosque clinging to a ridge. Nearby was the

sameEwhere in Lhe

inevitable coffechouse and the only phone in
the village. Limit asked a man for directions to
Tiilay's house, The talking stopped. Meneved
him suspiciously. He assured them he was a
family friend, proving this by describing her
father and his occupation. He then explained
whyv I was there. After a discussion a village
leader led us by flachhight down 2 muddy lane
to the school supérvisor. He pondered our
reguest awhile, then took us farther down the
fane to & substantind mud-brick house. There
Tillay and another voung teacher, Zehra
Asan, were living with a family

The main room was warmed by a wood-
purning stove. A six-vear-old boy shyly
slipped in and out of the room, A grandmother
sit in the corner. Two vounger women sat on
the floor snapping beans, Those three women,
who never spoke, wore kerchiefs and volunm
nous skirts, The bareheaded teachers, who
laughed and talked animatedly, wore jeans
and jersevs

Tillay and Lehra said they worked for the
Ministry of MNational Education, which hires
and assigns all schoolteachers. Tilay was
teaching the fourth and fifth grades of the 130-
puml primary schoo

But the walls of the school had cracked
some people blamed a landslide; others, shod-
v construction. Whatever, the school had to
be abandoned. So the villagers had moved
the desks, chairs, and bhlackboards into the
only public buildings, the mosque and the
cofleehouse
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“We have not taught much vet,” Tiilmy
sair]. “ But we will stay and teach.”

Atatlirk would approve of the jeans-and
langhter teachers. He wanted women liber
ated from the [slamic veil, and he led the fight
to win them the vote (n 1934

Un a plane fiving outl of Ankara one day |
met Filiz Evemir, an English-speaking law
student. When 1 asked her about the number
of women in her classes, she thought for a
moment and replied, "About half.," Seeing |
was surprised, she added, "It is not remark-
able." Some 20 percent of Turkey's lawvers
are women, and the nomber i3 increasing.
When Filiz completes law school, she plans to
practice for three years and hopes to become &
judee, a post that not too many years ago
wioilld have been barmed to women

Atatfirk wrote sexual equality into the new
constitution. But his nation was still rural and
illiterate; civil rights meant little to women
waorking the land. Today, with & literacy rate
eround B0 percent, a rapidly urbamzing Tur
key is seeing an equally rapid change in the
status of women

Waomen hold kev editarial posts on Turkev's
major newspapers, distributed nationwide
out of Istanbul. Ferai Tmg, foreign editor of
Hirrivet, directs 13 foreign bureaus, staffed
almost entirely by men. Most of her newsroom
editors are women. " lo work in an office
requires more patience.”
the women around her and added: " Hut you

she glanced toward

get less money.

| acked Nurcan Akad, the newseditar, if she
hasany problems handling male reporters and
aditors. “Maybe the men have difficulties,”™
she replied. “RBut I don't.”

HE TURKEY OF THESE WOMEN 1= 8
nation of cities and change. But in the
hieart Anatohia, modern Life
vanishes in the dust of dirt roads

and of
This land 13 so cherished thal many Turks call
their nation Anatolia instead of Turkey. But
Anatolia’s antiquity and stark splendor have
]rll-lFEf'Jl. il '.'|-'l.|[|I'| I'|'I-IJ':-E'|‘].I'J.|. 10 VISIT, OL LD |I".-'L'I 1

In the province of Cappadocia, spires and
pitied cliffs rise from the tawny soil. Eons
pog volcanoe: srupted porous mck, which
filled this basin. Water and wind wore away
much of the rock, leaving 4 moonscape-
pinnacies, cones, towering toadstools, and
melting pyramids

We made our way through Cappadocia’s

A river of possibilities
comes o the thirsty
region of southeast
Turkey with the waters
of the Tigris, Along
ne waterway s upper
reaches, and thase of
the Euphrates 1o the
west, a J.2-hilllan-
dollar system of dams
now being bullt prom-
|ses to invigorata the
land with (rrigation
and elsctricity.,
Flowing south
these rivers gave life
to ancient Mesopola-
mia, watering the
flields of grain that fed
gregt city-slates
Today they nourish
Syria and lrag, which
wonder—despite Tur
KEY S assurances—if
thair neighbor would
ever turn off the tap

busiest ared, pazsing tourists, most on buses, a
few on bicvrcles, a couple on horses. Umit
searched through his cassettes and chose a
Bach Mass, I{ seemed fitting m this land where
Chrstiamity was cradied and monasteries
were burrowed into cliffs, We left the lghway
and bounced along a dirt roddd
women were clearing the land of rocks, piling

I an arid feld

'J]‘.'F.ﬁ '.|'|_] i!l el L'[Ill.]l!:"- I]IIII!IZ' .i.J]El ar I.lll'll.li:IL'IJ.
along i steep, rutied track that ended the road
t¢ Boazcayurt, o village sprawling across a
shallow valley

“The tourists do not see this,” Umit said,
pointing to the fuel for the coming winter:
disks of dung drving on the roofs and walls of
sguat mud-brick houses. Borcavurt's water
came from [our fountains, one downstrésm
from a brook brndged by a privy. Y 1hese are
people who get oy selling o little wheat and

potatoes. The school here was declared unza
in 1974, They dicdn & gel anew one untal 1989

Vational Geogratkic, Mav 19004
B | a



Seviernl men sat on chalirs outside a hut that
sarved as their coffeehouse, None of them
were drinking tea. Few had cigareties, though
maost Turkish men puff on them incessantly.
Two men insisted on mving up their chairs to
us. someone spoke sharply to a bay, who hur-
ried off and =oon returned, scrubbed, hair

slicked. and in & clean shirt. He presented ws

two glnsses of tea

Men told of trying to find jobs elsewhere in
Turkey and in Germany and drifting back to
Boxcavurt. OUne of them kicked at the straw-
flecked dust and complained about a govern-
ment plan to get them to abandon the village
Later, on a road at the edge of the village, Umit
spotted his fnend Sevia Baak, Bozcayurt's
viliage muhiar, an elected leader, Sevki spoke
[ora moment with & woman at 4 nearby house,
and she invited us in for a lunch of cheeses,
olives, ground lamb, bread, and tea

Sevii explained that he was trying to gather

Turkey Struggies for Balgnce

three villages together 1o make a municipality,
which would get government monev that a
mere village cannot get. “'We have no water,
no income, no sewers, only one phone at the
post office,” he said. “"We are 250 Inlometers
from Ankarn, and we are living as if in some
earlier age." As a municipality the combined
villages would gain a middle school, » climc,
waterfinges, tollets, sewers—and the 30 gov-
ernment jobs that would come with the new
services, “We shall live like humans.”™ he
zaitd, locking at the silent hostess who was
sharing her food with us

Bozcayurt is on the front line in Turkey's
struggle to keep people from leaving the coun
tryside in search of a better Iife in cities. Gov-
eroment policy aims at improving village life
to stem the urban migration. But tourists do
not want to visit places that lose the rustic look
of dirt roads and earthen houses

To retain both tourists and villagers, the
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serve the picturesque while helping people
make a living. In the mountain city of Erzu
rum, for example, the local public university
rons o carpet school for 1.2- o 1 8-year-old girls
Village girls move to Erzurum and usinlly sty
WItH MElRLivyes W hile I'l.'!-n'i|'=_' L e schonl 45
carpet weavers the girls preserve a Turkish
nentage, produce somethmng tourists want,

and learn a craft that will earn them money

I'" l.:!l'.l_'l."

[n Umit's village, Giizelyurt, many of the
700 people hve m the past, their hillside
homes carved from Cappadocia’s wondrous

rock. I felt a deep peace 1o |

and perhaps keep them i

s place of narrow
streets and wandering sheep, On ot after
oon 1 was sitting on a shicdy stone wall when
4 #ate opened behind me anad A smialing m

resenited me with 8 cup of conl gyrn, o
vopurt and water. Then another gate RIS i
and his neighbor emerged, al=o smiling, also
Fhey stood silently there
enjoving with me the presence of the ages. For
those few moments 1 was untouched by the
200th centun

I

DCATINE AYIan

cliffs in Giizelyurt's Monastery Valle
nre riddled with tiny churches hewn from rock
untold centuries ago. Tourists now get (o D
vallev on a new paved rond. Umit knows theat
Cillzelvurt needs tourism o survive. But he 1
no longer sure that he wants to be buried in thi

r -_1'-1 RISTS ARE RARE In the southeast
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Lhivarbakir. Itshould be a tounst at

traction. Walls of black hasalt, built

m Bvrantine times, surround the city, which is
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Hut Divarbakr, 8 Kurdish city, is as embat stresat party as Kurd for an independant

tled now as when Romans fought the |

here, Military helicopters buzz overhead, and  their New Year, fles Yet many of Tur
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between PEK gunmen and soldiers, many
womenand children die, and each side blames
the deaths on the other. *Very paradoxically,
very ironically, the PKK is not helping the sit-
uation,” a foreign ministry official told me.
*“They have taken the lives of 8,300, and thisis
probably pushing the silent majority of Tur-
key's Kurds away from the PRK."

About 12 milhon of Turkey's 60 million
people are Kurds, according to government
estimates. They live throughout the country,
with four ar five million in the southeast
and most of the rest in Istanbul, Ankara, and
fzmir. Kurds are found at every level of soci-
ety. The foreign minister is Kurdish; of the 446
active members of parliament, 118 are Kurd-
ish. But most Kurds are on the bottom level.

Nurullah Biilbill, director of the police
quick-reaction force in Divarbakir, has <éen
the PKK down the sights of a gun barrel, “If
they shoot at us, we shoot at them," he said.
“1f they surrender, we arrest them and try to
get information from them.” He paused. "'We
havealaw. lf someone hasmade an action that
should be punished and says he's sorry, the
government does not punizh him—if he gives
miormation.”

The government could wipe out the PKK in
days, he believes. “But if we do, we have to
kill ourown people. That"s why it's been going
on for ten vears."”

The PEEK demands an independent Kurdi-
stan—a word that cannot be legally uttered in
Turkey. (1 talked 1o a journalist in Istanbul
who was threatened with a jail term for using
the word in aspeech monitared by government
agents.) This unlikely country would take ter-
ritory from Turkey, Syria, Iraq, and Iran.

The PEK gets its strength not so much from
promising nationhood as from blaming the
government for the poverty in the southeast,
“The PKK can =ay, 'Look, the government
has done nothing for vou.' And thereis danger
in that,” a foreign ministry official admitted.
“1f there were new jobs, water;, better roads, it
would be harder for the PRK to function.”

He was referring to the promise of the
Southeastern Anatolia Project (GAP in Turk-
ish initials), one of the largest public works
efforts in the world. By tapping the Tigris and

Euphrates Rivers, GAP's irrigation system
will carry water to 9.5 percent of the land area
of Turkey.

Two of the 19 hydroelectric plants already
are producing electricity. The keystone to
the project, the great Atatlirk Dam on the
Euphrates, isone of 22 dams of GAP, which is
expected to be fintshed in 2005,

As GAP planmers see the future, agricul-
tural prodoction will increase about 60 per-
cent, and rural people will stop migrating to
cities, And some places will drown so that
others may prosper.

One of those doomed places is Hasankevi,
built amid the ruins of cities going back (o
Roman times. The modern town stretches
along a great bend of the Tigris, about 60 miles
southeast of Diyarbalr. An arch and huge
stumps of a vanished stone bridge rise from
the river.

The city's history climbs a steep rock valley.
One slope is pocked with chambers and tun-
nels, & warren of homes until recent years. A
path on the other slope leads through a great
ruined gate to the remnants of a 12th-century
pitlace, The path winds past a family's cavern
home to the top of a cliff. There, in a chamber
revered as a mirnculous tomb, believers bring
their sick. There is about this height an old air
of sanctity.

Mavor Esref Basaran of Hacankeyf had a
pistol jammed in his belt when I walked into
his office. In these hills the PEK is never far
away, He is a sad-faced man. “Asa Turk and
as A human being,” he said, “1 want to stay
here for my children and my grandchildren.

Something has to be done to save the village "

RESERVATIONISTS throughout Tur-
key, urged on by the ministers of tour-
ism and culture, are trving to rescue
Hasankevf. But when I talked to the

visionaries of AP, they saw little hope.

“Takeoffl” a young analyst =aid. “We are
in takeoff! That dam is at the best site in terms
of hvdroelectric power generation.”

GAP regional headquarters —workers call
it the campus—is near a burled city that {os-
tered trade aroand 2600 B.¢C. Here too is San-
hurfa, traditionally the place where Abraham

The road to matrimony takes a bride and her relatives over rough ground near the Mediterranean
coast, Such unspolled countryside attracts tourists, mostly from Europe, who bring several billion
dollars to the economy each year despite apprehension over Turkey's civi| unrest
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A bnief peace siesls aCross 8 cemetery as Lizre residents visit the

Ramazan Bavrami, 8 Mushm festhval of friendship and rey

commeamorale thinses kKiillag o hostilibes over Burdish gensratism. |

problem. which clalmad naearly 2, U000 civilians, gsoldi




Backed by the Tull aoyvarmment face a

authorty of the Turk gimilar, If broader

=l flag —symioal of nallenge In fuitilling

i Lid il i 5 T P IO
Rl s anorns 1 AU 3 ViSon: 10

bring order to freg control the forces that

-
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lne at a pohitical rally nation playving a cen-
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besan his trel to Canpan. And when the water
flows through the Atatlirk Dam's stant tumn
nels, the first fields to be irrgated will be at
Harran, near the Syvrian border, Local legend
holds that Adam and Eve, expelled from
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Bright, imquisitive people live and work on

Lhe Campus, Fracing Limi chanee the future

4 Kurclish businessman now living 1o Ankara
told me what thet uture means to hm
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Hehts, and | looked at my land ani

ert. Now it is Syria that looks at our 1an

envies us.’

LA P s planners believe that with dams and
power plants they are butlding a new Turkey
There will be new Turks too. At the campus
dining hall I met Adnan Akcay, a sociologis
He spectializes in transiormation, & word
ke "terrorism” and “traliic” —that burrows
through Turkish without translation

[he three legs of Turkish society—1 am n
Tork, | am & Muslim, | am a male —are all
heing: torn down,” he says. "GAP 15 one of

the transformer

[ransformation challenges every aspect of

Turkish tradition, Akcay savs, But his [ocus is

on farmers in the sotutheast,. where some landod- i house hegun at oight gand fnshedd by dawn
owners act as UOttoman feudal lords, control- Istinbul’s treasures—the Topkap Palac
ling people by controlling land. By bringing Hamn sophmm, the Blue Mosgue—give Nl

modern farming to the FEEION, I LWy, IOy, DU COLS 1S 3 SOpEet ity paralvzed

AP will transform countless rural lives in Irall :!r-!'I!"'l“- ation neanng emght mliomn

wavs bevond imagination he <toried Bosporus stinks on davs whes
[sinnbul. Ankara. and nthermajorcitiesare  wind and heat conspire. Somedav Istanbul

1 i . g 5

alzo transformers, changing Turksof the land  sewape-treatment plant, one of the world's
into urban citizens 1in need of jobs. If today's  largest, will be finished. And someday thesub
' vatem will be finished

one out of #very two or three urban migrants Hut there 13 no transformaton i s1eht Ton

population and employment trends continue, way

will live in shantytowns Lthe gecekondy nesghborhoods, which e tar
The Turks dl the dwellings gecekondy off the tourists’ path. About 4 453-minute ta
bt 10 Lthe nrhl, | remembrance ol an Ficle [rom the centerof Istanbiul 13 g8 gecekonody

CMtoman law that said noone cowld tear down  spraw! along a ridge. Across the valley lowers
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The big dig: A tunnel boring machine, one of 11
used lo ream the English Channel Tunnel, sits
In a crossover cavem on (ts 31-mile-long. 150-
foot-deep course from England to France. The
Chunnel, as it Is known, opens on May 6. after
saven years of construction.
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E f The Light at

the End of the
Chunnel

By CATHY NEWMAN
NATIONAL GEQGRAFHIC SENION STAFT

Paintings by KEN DALLISON

N A HOTEL LOBBY in Sandgate, England,
not two miles from the soon-to-be-opened
English Channel Tunnel, stiff upper
lips trembled. For the first time since the
last ice age, England was about to be

linked to France.

“I'd rather England become the 51st state
of the U.S.A. than get tied up to there,” said
a retired civil servant with a complexion the
color of ruby port. He nodded toward the
stee]l gray Channel out the window, his pale
blue eyes filled with foreboding.

“Awful place," added his wife, lifting a tea-
cup to her lips. “They drink all the time, and
the food is terrible. When 1 go to the Conti-
nent, I take my own bottle of English sauce.”

“We don’t care much for the French,” her
husband concluded. “But the French...."
Here a pause, a shudder, as the gull-wing eve-
brows shot upward. “The French don't care
for anybody."”

Omithe other side of the Channel, the entente
was scarcely more covdisle. In Vieux
Coquelles, a village a bheet field away from the
French terminal near Calais, Clotaire Four-
nier walked into his farmhouse.




“T went to England once," he said, sinking
into & chair in the dining room. “Never again!
All theveat is ketchup.” A tiny explosion of air
from pursed lips, then the coup de griace. " You
can't even get a decent gluss of red wine!"

fell, by grace of one of the engineering
feats of the century, for richer or poorer, better
or worse, England and France are getting
hitched. On May 6, Queen Elizabeth of Brit-
ain and President Francoiz Mitterrand of
France are scheduled to inaugurnte the
English Channel Tunnel ("Chunnel” for
short), sweeping aside 200 yvears of fuiled cross-
Channel-link schemes, 1,000 vears of histori-
cal rift, and 8,000 yvears of geographic divide.

The 3l-mile-long Chunnel is really three
parallel tunnels: two for trains and a service
tunnel. It snakes from Folkestone, England,
to Coquelles, France, an average of 150 feet
below the seabed. Dirive onto a train at one
end; stay in vour car and drive off Le Shuttle at
the other 35 minutes Inter. Later this yvear Eu-
rostar passenger trains will provide through
service: London to Paris in three hours; Lon-
don to Brussels in three hours, ten minutes.

The Chunnel rewrites geography, at least in
the English psyche. The most has been
breached. Britain no longer is an island.

N A CLEAR DAY, which is not very often;,
from the top of Cap Blanc-Nez on the
north coast of France, you can look
across the Channel and see the faint

shimmer of chalk cliffs on the English coast.

It 15 22 miles to Dowver, as the bluebird flies.
Ninety minutes by ferry, 40 minutes by hover-
craft. An average 12 hours if vou swim

But to a 19th-century writer called Valbert,
the trip was “two centuries. .. of agony.”
On the 350-mile-long English Channel (La
Manche, or "the sleeve," to the French),
which separates the North Sea from the Atlan-
tic, odds of a gale on any day in winter are one
in seven: Now neither freight nor passengers
need be held hostage by a heaving sea.

(Queen Victoria, herself a victim of seaboard
queasiness, would have approved. If it can be
accomplished, 1 will give it my blessing,
she said of a proposal that foundered.

Direamsof a cross-Channel connection have

KEwN Darvisow, a freelance artist born and rafsed
in London, has illustrated many GEOGRAVPHIC art:-
cles, including “America’s Ancient Skywatchers”
in March 1990, He completed this project after the
death of freelancer RIcHArRD LEECH
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materialized, only to evaporate, 26 times be-
fore, Albert Mathieu, a French engineer, pro-
posed the first planin 1802; two tunnels linked
to a mid-Channel island where stagecoaches
could get fresh horses. Nupoleon, Britan's
archenemy, approved, and there’s the curse.
Whenever the idea of a link emerged in Parlia-
ment, so did apocalyptic visions of invasion,

“Thase poor creatures who have no stom-
ach for an hour's sea passage obviously think
the retention of their dinners is more important
than the safety of their country,” thundered a
British admiral in scutthing a 1914 proposal.

Why, after two centuries, did the two
ancient foes take the plunges A congroence of
stars and planets, [ suggest to Sir Alastair Mor-
ton, the British chairman of Eurotunnel —the
Anglo-French company that owns and oper-
ates the tunnel.

“More likely a congruence of political tides
and currents,” he replies. On his'wall isa copy
of the legendary London newspaper headline:
“Fogin Channel. Continent Cut OfF."

You had two leaders with private agendas,
he says, referring to Prime Minister Margaret
Thatcher and President Frangois Mitterrand.

“Thatcher =aw the tunne! as a monument to
private enterprise. A willing Mitterrand,
happy to go along with the way she thought it
ought to be done, was determined to expand
France's high-speed radl network.”™

Cther converging currents: a tidal wave of
220 banks from 26 nations to finance the proj-
ect. British and French industries desperate
for work (the tunnel employved as many as
15,000 workers) (Continued on page 46)

The course
| / through
chalk marl




o
v : £

A dream (or nightmare) come true

The ultimate Britlsh nightmare, invasion by tunnel, mate-
nalizes In an 1803 French engraving. For two centu-
ries the |dea of an unger-Lhannel ink repeatedly
surfaced, only to founder on the shoals of British &=
anxiety. " The reputation of England has hitherto: .
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1
- g _--- i
the BL-foot-thick bed of stone. Impervious to water, sofl 63 soap, the |
mart extends in & neatly unbroken line from Folkestone to Coquelles w7 77 CALE




The whole Chunnel catalog

Enter in England, exit In France—and vice versa. A rail line only, the Chunnel con-
sists of two tunnels for trains and a service tunnel in between for maintenance and
emergencies. The Chunnel will serve shuttle trains carmying buses, cars, and trucks Piston-rellef Piston-reilef-duct doors b

between terminals In Folkestone, England, and Coquelles, France, as well as through Circular doors operate

ducts F—— valves
trains operated by British, French, and Belgian national rallways. Built entirely by Ducts every i 8 fire ﬂ::;,h:,?,':ﬂm'

private enterprise, the Chunnel rang up a tab of 13.5 billion dollars. 820 feet pro- by remote control to prevent

VI B SS0808 smoke in one tunnel from

for alr pres- A other
sure bullt up ngan |

! e trains.

SN/ T e Handrail

The vahicle's
chassis can be
fittnd with inter-

changeable
ambulance and

Trains will link
Paris and
London in
three hours.

Fraight shutties that are 28 rail-
road cars long (A) will operate at
Z20-minute intervals and be loaded
at a special platform. Each car can
carmrry & trector-trailer rig; drivam
will ride in & club car at the front

of the shuttle. Hazardous cargo—
such as toxic, radicactive, and
explosive substanoes—will be
banned from the turnel. Both pas-
senger and freight traffic will clear
British and French customs and
immigration before departure.




Elsctrically

driven trains Locomotives
Trakns will Maximum speed will be 100
need more milas an hour. Both ands of
Fixed than 160 the train will have locomotives
mt-—lt megawalls, for mpld backing in an
equal o tho @margency.
includes
peak load of
20,000 lights ity of &
and 340 miles - ﬂartur milli
of pipas for - '\m' -
drainage,
cooling, and
fire-fighting

systems

During pask periods, Le Shuttie,
s It is known, will depart British
and French tarminals every 15
minutas, The 24-hour servica will
operate on a tum-up-and-go basis.
Passengers will drive their cars
onto a loading platform, then

into the shuttle cars, and remain
with thair vehicies for the 36
minute trip. A shutthe usually will
consist of single-deck wagons (B)
carying 12 buses and double-deck
wagons (C) camying 120 cars.




Gripper rams  Propel rams
Thase secured  Theses drowe
tha TBM the cutterhwad
against tunnel  forward to
waliswhenthe engagethe
cutternead

wasg drilling.

Mumbears refar to numberad iabels above.

Encasemaoent
Becauss of
fractured chalk
on the French
side, TBMs
INEre wers

Cutierhoad

Studded with tungsten tealh,
the cutterhead chewed through
15 faat of rock an hour, The
teeth—"higgest danfuras you
aver shw,” says technical
director Kirkland —could be

ade wates-
procl

Jgﬁll'?nﬁiur =

A computerired laser-guldancs
system kepl the TBMS on
course, ensuring their meeting
halfway under the Channel. A
nermow drill probed the rock
aghead. The service tunnel, first
o be completad, ook exactly
thres years to dig

replacaed from Dahind.

Conveyor belts
removed spoil.
Digging pro-
duced ten mil-
lian cubic
vards, encugh
to fill London's
Wambley Sta-
dlum nearty
20 times.

(Contiqued from page 35) T he tunnel s
come about because Britain hnally leels
secure,” adds Sir Christopher Mallaby, Brit-
ain's ambassador to France. Still, the country
just can't go it alone. Britain, which snubbed
the régt of BEurape for vears, has joined the
European Union in itz drive toward economis
integration. The island mentality has eased,
but angst remains.
SN E SYIMIPLOTIE

* In 1986 Thatcher and Mitterrand met in
Canterbury, England, toseal the trealy allow-
ing tunnel legisiation o proceed
S FalnTrs |I|‘|'.r'li WEiL-
lerrand’s limo with
feps and shouls  of
“Fropey, #o home."
* When interviewed
by French television,
Prince Charles re
portedly  sputtered
ovier the detifineg ol

Lhemaon-

Brilain by the tuinnel
* Prompl and unanm-
mous passage ol Lun-
nel lemsiation 1in the
French  parliament
[ortured debate in
the British

Professor Foger
Vickerman of the
University of Kent at
Canterbury, who has
studied the Chunnel
with colleagues at the
Linmversity of Lille 1]
in France, calls it the
tearii |'|.|;:'_ el " Had the tunnel linked us
to the Netherlands,” he says, only half kid

dingly, “we'd have balt it long-ago.’

I's TUNE 2B, tgor, and I'm packed mto o
construction workers' trmin along with
severil dorzen other journalists, We're
headed out from the English side to the
breakthrough ceremony for the south running

tunnel — the tnst to be complited

TheChunnel s a work in progress, | hecon-
criete wills awaitl final installation of the pow-
er, water, and communication lines that will
turn itinto a transport svatem. W hite dust fills
the mir. The train screeches painfully. " Makes
vou appreciate British Rail,” someone jokes

Finally we reach the breakthrough site. The
|'l.".'l"l:'I’.-:L'.:I]!I':'.'"."“‘.'.'.III'Il;Li!_".'.'l'ul."-TET'I’.'.II'.'.Z'-'I.III"-"_'E||"-:'i!'l

Fright at the end of the tunnel: the French reception.

opposite sides of the Channel and worked
toward the middle. Now we're staring at the
i0-foot-diameter face of the French tunnel
boring machine (THBM), "Cathenne,”

[n one of those vive o différemce quirks thal
color the project, the French gave women's
niemes to their machines. On the British side,
it's by Lhe numbers — ke 'THM Noo 6. Anoth
er difference: French workers wear chic, well
cut, taupe jumpsuits with red and blue racing
stripes down the sleeves. The British uniform
i pure grunge: baggy, bright orange

Loaking up, | imaginge 180 feet of Channel
above my head— fer-
ries, tankers, a Dover
sale or two

The grating ol the
TEM interrupts my
reverie. li=  cutter
head —a huge wheel
with tungsten-tpped
teeth — chewsinto the
[ast trace of rock
separating England
from France

Music blares, and
lights giare. Several
Frenchmen scramble

through Munder-

ous Applause erupls
15 dorens more ol
low, Jtrangely mov
I'Ig: rlll'- CONnecCLIng
of countries. Cham
nagne corks pop, and
French workers hug
British counterparts

[ might have appased it 30 vears ago, but
now it's my tunnel, ” an Englishman savs
French tunnelers gre still chmbing through
“momany,” 1say, turming to a French official

‘And there are 56 milllon more behind
them, ™ he replies

{pres le tunmel, le difluge ? Eurotunnel hopes
s0. It predicts eight milhon passengers -a
viear by 1994, The flow will be lopsided . Liniy
0 percent of the trafTic will be headed to Bt
ain. “The French don't tnke holidavs in
England,” explains Jeanne Labrousse, a
Eurotunnel executive

Hmmmm. Why do the French visit Britain s
For the food? The weather? Fashion s

Mme Labrousse seemed thoughtiul

‘(M course,” she brighteneéd, “we wil

work on selling the idea.”

Vational Geographec, May 1004



Selling the tunnel as an investment to the
French was a piece of cake. French holders of
Eurotunnel stock outnumber the British four
to one. Ihd they know something the British
did not? No, in part it’s the French love affair
with high technology and public projects.

“The French man in the street believes les
grandgs projets will make life better for his
grandchildren,” a British executive with Eur-
otunnel says. " He believes in Ariane rockets,
nuclear power, and the Channel Tunnel.”

In France, support for such projects i= con
siclered downright patriotic. At a Eurotunnel
stockholders meeting
in Paris; a woman
asked when the first
dividend would be
paid. Not till cen-
tury’'s emd, she was
told. A man jumped
up. “How can you
ask such a thing?" he
demanded. “Better
vou should ask if they
need more money.”

Talk about pour-
ing money down &
hole. At the height of
construction, Euro-
tunne] forked out 4.5
milhon dollars a day,
The bill at opening
day will ming op to
13.5 billion dollars -
nearly twice the orig-
nal estimate.

Was someone’s math a little shaky?

“The nature of the beast, " explains Profes
sor Vickerman. " Large construction projects
have large cost overruns.™

The out-of-control tab turned into a hitter
tispute between the Eurotunnel owners amd
Transmanche Link (TML), the consortium of
ten British and French contractors that built
it. “Despite the overruns,” says Vickerman,
"they were amazingly close to schedule.”

Well, sort of When work kicked off in
December 1987, Eurotunne] trumpeted that
service would begin Moy 1993, Sorry, make
that August . . . well, perhaps December.

Finallv, Eurotunnel refused to name an
opening date at all. As rancor between Euro
tunnel and TML shifted to high gear, work
shifted to low gear. Bankrupticy rumors waft-
ed over the tunnél like a whiff of ripe Stilton.

Fhe Light af the End of the Chunnel

1"

Touche: French tunneler Philippe Cozette and British
counterpart Graham Fage, whose names were drawn
from a hat, make contact at the service-tunnel break-
through on December 1, 1990.

Last Julythe Bank of Engiand played head-
master and prodded both sides to get on with
it. The money dispute went to arbitration
Civility and work resumed

HE TUNNEL crystallizes 2 moment in
history,  André Bénard, Eurotunne]’s
French chairman, mused in his Pars
town house. “'We've brought Britain
closer to Europe. There's no turning back "

In Le Transmanche, a bar down the road
from the Coquelles Terminal, owner Nadine
Cottie-Bourhiaux dusts off the welcome mal
lar travelers who'll
stop in for a pasiys or
two. “Onee it both-
ered me,” she savs,
indicating the tangle
of highwayvs leading
toward the sleek,
white terminal build-
mmEs. “ MNow, 1t's our
langscape.”

In London, prop-
erty agent Miles Mas-
kell, who specializes
in French real estate,
rubs hands in hopes
of more and more
British bargain seek-
ers who'll snap up
French chiiteaus and
farmbouses, "t one
third the cost of
here,” he enthuses,
flipping through a
photo album of listings. “The tunnel brings
France closer!™

(Un both sides, blueprints {or freight termi-
nals, shopping complexes, and offices await
an upturn in the éeconomy 1o be transformed
Into concrete and steel.

Chunnelphobia subsides. The prognosis
mmproves. Best to follow Voltaire's prescrip-
tion: " Let us forgmve one another's follies™

A highly improbable, if totally logical, con-
nection has been forged. What God put asun-
der, man hath joined together. A tide of
passengers, freight, and commerce will fol-
low. In Hme, perhaps, o wisp of tolerance
as well

‘There's supposed to be light at the end of
every tunnel. If this one brings a little under-
standing, what's 13,5 hillion dollars hetween
friends? ﬂ
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-T;m-r IS5 SHE DOING, this bewitching
voung woman of Bali? Moistening
her forehead with holy water, then
her temples and her chest just below
the throat. Now she sticks on a
dozeén lumimmously white kernels
of uncooked rice. (Un her copper-
colored skin they gleam like jewels.

What's the idear She smiles. "Mula keto,™
she says—that is what is done. A priest in the
Hindu temple at Sukawati, where [ just saw
scores of other women,
and men and children
also, doing the zame,
tells: me why: “Rice 1s
the embodiment of Dewi
arl, the nce mother,
godidess of life and fertil-
ity. This iz a symbaolic
way for our bodies (o
absort the lfe force she
gives us. Without it we
would be dead things.”

In a sense this can be
said not only of the three
million Balinese but of
much of humankind
Rice provides 25 to 80
percent of the calories
in the dailly diet of
2.7 billion Asians, ar
half the world's popula-
tion. Last vear rice har-
vested around the globe
amounted to 520 million
metric tons, neariy all
for human consump-
tion, (That's 573 million
U. 5., orshort, tons, but
in international  trade
statistics grain s mea-
sured in metric tons.)
The wheat crop was
somewhat larger—560
million tons—but 20
percent of that went to
feed livestock; out of 329
million tons of corn, animals got 63 percent. In
short, rice is the world's number one food
crop. And to me the most intriguing.

For one thing, it's been so adaptable. To the
hot Australian and Egvptian deserts, to the
conl Himalavan foothills of Nepal. Hill tribes
in »outheast Asia plant it on slashed-and-
burned forest slopes; that's upland, or dry,

54

MULTICOLORED HAMDFULS of seads

marely hint Ftthe thousandy of vanetas

preserved at the Intermationsl Rice
Fesearch Instiute (IRR]) m the Phippines
which breeds hytinds to Boost yisdds
and hardiness. A child's breakifast in
(Chira’s Zhejlang Province & no
surprise: [ he nation grows and sats one

third of the worid's production

rice. At floodtime in Bangladesh it will thrive
in eight feet of water, thanks to the efficient
passage of air from Hiny openings in the shoots
to the roots. To keep pace with rising floods,
such "floating™ rice plants can elongate eight
inches a day, to ten {eel or more.

But most of the world’ s rice areas—the low-
land rain-fed sort (roughly 25 percent) and the
irrigated kind (35 percent)}—are level ground
where rice grows in just a few inches of wiater
held in by small dikes. These fieids are called
paddies, (Theword pad-
iy, of Malay origin, also
means “rough rice”
rice that hasn't been
through the mill.) One
more set of figures: 90
percent of the world
cropis raised and almaost
entirely eaten in Asia—a
third of it in China, a
fifth in India.

Here are some facts
that surprised me:

The grass species
Oryea saliva—sown,
arcultivated, rice —1is
thought to exist in
120,000 varieties. Some
are red, some black. The
“wild rice" prized by
gourmets looks like rice
butisn tit'sa grassof a
different genus

A tenth of the seven
million tons of rice
grown in the U, 5, each
vear goes intp beer.
Grround up and boiled,
it's put into mash tanks
along with barley malt,
before hops nre added
and fermentation be-
pins. Why rnice? “For
lighter color and more
refreshing taste," says
an  Anheuser-Busch
brewmaster. “It's a significant element in
what makes Budweiser Budweliser."

And as I was tolearnin globe-girdling travel
to get a grip on rice, 3o to speak, its cultivation
has been influential in ways 1 hadn't envi-
sioned. Fostering a courtship pattern in Italy,
shoring up family ties in West Africa. Benefit-
ing ducks and geese in California, .

National Geographic, May 19004
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e Philippines, at IRR1, the
International Rice Research Institute,
near Manila, where dramatic rice history
was made. Financed by the Ford and
Rockefeller Foundations, it opened in

1962 amid fear that because Asia’s papulalion

4k L OLL i i

growth was outstripping its {ood production
I'm avert

uch a calamitv. TRRI did somethine of fa

there would be widespread Tamind

reaching consequence. It transtormed the rice
iz principal plant Crurdev S
lKhush, tells me Heizht reduced from
thout five feet to three, so that when more fer

DT l'i'.'!'.

|l|.Lrl|
oW
lizer mikes for heavier panicles, or clusters of
rice graing, the stalk=won 't fall over, Growing
period reduced from about 160 days to 110, 20
that in warm climates, if irrigation isavailable
to supplement seasonal ramfall, there can be

“We

sis0 bred 1o resistance Lo discase ano insects

LW Or LOret Crops & Veidr 1Insie i of one

to blast and bactenal Glight, to plant boppers

_--lll = k ”ll !||I|.| = :

IER] s new dwarl varieties were so produc-

Hve, aincd so '.'1Il|l.' y .l|...|-'l'l|. '.I-'L'. 11 I.J.r' 25
vienrs from 1967 to 1992 the world rice harvest
doubled. “The cutstanding case 15 Indone
i, says Dr, Khush, “From 15 million tons

mare than triple!™ This, a

similar upturn in wheat, has been
green revolution
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Asin’s still rising population, rice production
will have Lo therease another 60 percent by the
year 2020, The current dwart varieties have

| to 25 stalks, but only 15 or so produce
hundred prains, or
rest are sterile. “We arn
iming for what we call an ideotype —one with

fewer stalks tronger ones,

with about a

seedds, each:; the

EYELLRAL AR S

pach

:5 but thicker,

Freelancer Rogs RENDRICE of Austin, 'Texas, has
18 ""-.'-.'|-.||'- ~ e
and the restoration

tatvon [(March 1993)
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able qua
after s1x generation breed true™
having become new
mast promising will be sent to some of the
major rice-growing countries for testing under
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another, to reduce breeding time or to transfer
traits that cannot be mcorporated by conven-
tional breeding methods. For instance, if sci-
entists want to cress a varety of Orysa saliva
with a true wild rice, say Oryza officinalis,
which is especially resistant to insects, there is
a problem of genetic incompatibility. If the
twn are crosserl, the resulting seed will shriv-
gl —and so the embryvo that's attached to 1t,
and which it was supposed to nourish, will die.

“But now we can rescue those embryos,”
says Darshan 5, Brar, and I watch him do
50, Under a stereomicroscope he cuts a tmy

3R

REINVENTING RICE

Born in the iab. high- gieiding
varietise of irrigated rice have
been brod o be stwrdy . Fost
growing. reshtant to biight and
_ —and to swell with two to
thres times the graén af tradi-
téiarad varkatios Mow yislds must
Juomp again to mesk demand.

lump — the embrvo — from a shriveling seed.
He then puts the embrvo mto a test tibe with
chemical nutrients. It will grow into 8 seed-
ling and eventually into a rice plant with the
traits of both parents.”

N THE CENTRAL LUZON PLAIN north of

Manila, wheré paddies stretch for miles

along both sides of the National Highway,

I zet impressions of |labor-intensive rice

cultivation in the lowland tropics—it's
mud, sweat, and more mud.

A young man plows with his-water utfalo,

Naittonal Geopraphic, May 1004
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sometimes ankle-deep in gooey black mire,
sometimes knee-deep. Couldn't he wear rub-
ber boots? No, they'd slip or get stuck. He's
28, he says, and his wife works as.a housemaid
in Hong Kong; every two vears she’s back for
a month, "She'll do it two more vears; then
we'll have enough money saved to buy a trac-
tor, and she'll stay home and we'll have three
children.”

There's reliable irrigation here; it's always
warm, and so, with cultivation going all vear-
round, different stages of the rice cycle ocour
simultanecusly. Atop narrow dikes bordering

Rice, the Essential Horvest
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the fields, 1 walk —carefully—to where voung
people transplant seedlings brought from a
seectbed, Like this:

Hold & bundle of foot-long seedlings in the
left hand, bend forward 45 degrees, legs kept
straight, and with the right thumb and index
and middle fingers push in a couple of seed-
lings at a ime —into the mud, in neat rows,

It’sdone rapidly, and it*s hard on the back. 1
clock one young man: 98 incertions in 72 sec-
onds, before he straightens up to get the next
bundle. Oops, his right leg abruptiy sank a
foot deep.
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Why this laborious transplanting? Sao the
rice will have a head start
v, vou'd need much
more secd and have bigger weed problems,
Wher

CRXDCNEIVE,

over the weeds, T

-l.l"| Wore SOWTr -jil"-".

requiring  increased herbicide  ose

abar 18 cheap and chemicals ar
'|'.!'|-~|-|:-.r|'|'|-,' i-u LTl
| s¢e rice standing emerald green and three
[eet high—the immature grains are Glling with
milky fluid. In ot
golden beige ond full of ready fos
t in ffelds now drained ks cut
with sickles and brought to a portable thresh
ing machine. The bagged rough nce goes to
e villages and towns along the
sationad Highway; part of the road is covered

Lk dry a bit

| [} i
111 i'l.'.- £S5 LY e .I.ll'l'i-'.'.."'.

starch,

harves [ s sia

mitlls 1 1

with it, spread out in the sun to
belore milling
R.'l'r:

the Essentiol Harvest
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Let me digress a moment. Milling scrapes
aff the nce seed’s hull and then successive
lavers of bran—which coat the kernel—and
150 the embryvo, until what's left 15 only the
shiny white Rernel itself, That's about 50 per
centstarch. he rest is mostly water, plus pro
tein and minute amounts of phosphorus,
potassium, calcium, and B vitamins, 11 somi
bran is left on, you
contains additional
in the bran.

Millers sell the bran for cattle feed Jlapantse
use ol extracted fromit in salads and for cook-
ing; they believe it promotes longevity. In the
Ll. 5. the bran is s0ld in health food stores and
also goes into pharmaceuticals and cosmetics,
in Indiaand Egypt into soap.

Astothe starch in the kernel: IRRI research

ers found that i1s makeup determines the cook

which

HAYE DrFOWn
minerais an

FIEAITINS

ing uality —specifically, the percentage of the
starch component called amviose, 1 it's low,
|0 to 18 percent., the fee will be soft and some-
wiat sticky, as preferred in japan, horen
Taiwan, China: 1f it's high,
it'll be hard and fluffv, to the taste of
[ndia, Pakistan, 51 Lanka
to be the preference of Southeast Asia
nesia, Nhalland, Malaysia —and the 1

Laos likes it extra low, about

25 to 30 percent,
In between tends
I
-, and
|-:'||||!-| : péer
cent—yvery sticky, glutinous, gluey, bl eveny
kernel distinet. So il vou're served a clump of
mushy, shapeless rice, don't blame the amy

lose, Dlame the chel. Thalt nce was cookod
with too much water, or simply too long — and
when that happens, it'll come out this way, no

] [} [}
MALTEr what 112 starch composiiion

T OWI'MON A HILL IN BALL, looking down
on & vailey with terraced rice fields rising
one above the other—a mosaic in shades
of green, a sunny panorauma of bucoli

A Y peace. Butit'smore than that: it's a man-
festation of homan beings striving to stay in

AT TINGTT with nature, wit

| '.!'|'=' supernatural,



and with one another. And rice is never far
from their minds.

Water from higher up, from 3, 300-foot-high
Lake Batur, feeds springs and streams and
then flows down through networks of dams,
tunnels, and pipes to narrow channels and tiny
weirs, so that each field can get a share. To
make sure of that, hundreds of farmers’ irriga-
tion associations apportion who'll get how
much and when, Each association, or sibak,
maintains a temple at its water source; there
are smaller temples at ocutlets down the line
and little shrines in individual felds. All these
are for rituals at every stage of the rice cycle —
plowing, transplanting, harvesting.

*Such rituals are the main characteristic of
Balinese agriculture,” I'm told by Nyoman
Sutawan, a professor of agricultural econom-
ice at Bali's Udavana University. "Praving
and making offerings unite the farmers so
thev'll cooperate, which 1s essential,”

The making of offerings in Bali never
stops—at shrines in the family compound, at
clan temples, subak temples, and hundreds of
village temiples, at full moon, at new moon, on
auspicious days, on every 15th dayv when pos-
sibly harmful spirits are especially prevalent.
And rice is invariably involved.

Every moming, after cooking the daily
rice, housewives pul some on small pieces of
banana leal and set these down where apirits
are likely to be. On the kitchen stove, in the
courtvard. In Guang village 1 follow a voung
woman a= she leaves more offering= at the
compound entrance and on the road outside. A
little white dog traipses after her and gobbles
up the rice. " The spirits must be fed so they'll
be happy and not bother us,™ she tells me. But
didn't the dog do the eating? That doesn’t
matter; she says, the spirit had already
enjoved the essence of the offering.

To temple anniversary f[estivals women
walk with elaborate offerings balanced on
their heads —round constructions three to six
feet high, made up of fruit, flowers, incense
sticks, and a varlety of rice cakes dved brown,
vellow, green, pink. I see the women put their
offerings down to pray, then carry them home
again: they've béen blessed by the gods, and
now the family will enjoy eating all that's
edible in them.

For a big wedding, or a tooth-filing cere-
mony, or purification after a cremation, Bali-
nese may order huge offerings fashioned from
cdyed rice-flour paste molded into panels with a

ha

profusion of geometric designs or figures of
animals, humans, or gods. A lady says it takes
herand half adozen helpers three dayvs to make
one that's eight feet high, with 33 colors. The
biggest she's seen, a temple offering, mea-
sured 15 feet.

How much rice do the Balineseeat? An aver-
age of a pound a day each —and that's before it
becomes heavier as it takes on water in the
cooking. In Myanmar it's a bit more than a
pound; in Thailand and Vietnam about three-
quarters; and in Japan a little more than a
third. Americans, by contrast, consume an
average of 22 pounds a year.

ULTIVATED RICE, so scientists theorize,
originated in more than one place along a
broad arc from northeastern India to
Mvanmar, Thailand, Laos, and Vietnam
to China. Solid evidence in the form of

rice grains4, 000 or more vears old has been un-
earthed from 31 sites in China. The most sig-
nificant of these is in the lower Yangtze River
plain at the village of Hemudu in Zhejiang
Province, because it also vielded sophisticated
tools of -animal bone and wood—signs of a
highly developed Neolithic civilization of
7000 years ago.,

Farmers digging a flood-control ditch in
1973 came upon pieces of pottery and called an
archagologist. Lin Hua-dong of the Zhejlang
Academy of Social Science remembers his
amazement at what he found 12 feet down. "A
mass of rice grains lopking fresh and yellow, ™
he tells me. “But in a couple of minutes, on
contact with the air, they turned dark brown,
and soon they were black.” A museum at He-
mudu displays dozens of those slender black
grains. They look as if they'd been burned.

Outside the museum with this anclent rice,
farmers raise rice of the newest sort — rice with
hvhrid vigor, a remarkable Chinese achieve-
ment. Fifty-five percent of the country's rice
land i= planted in such rice, with a consider-
able mcrease in yvield. These lands turn out
two-thirds of all the rice in China. Researchers
at IRRI and in India, Japan, and the U. 5. are
still trving to catch up.

The kev factor is this: First-géneration
hybrids produce seed in very high quantities,
But thisseed, while good for eating, 1snot good
for planting; it would produce a poor crop. To
grow a good crop the following vear, vou need
a fresh supply of first-generation hybrid seed
from a nursery. And in China, that would call

Natronal Geographic, May 1994



ARMTS LENGTH offers scant protecton to an indun worker spraying nsecticde. Skin, eve

and hung adments affict many rice farmers in devetoping nabons—where profective gesar

st required and chemicals are subsidized, Health-related coote often outwéeeh any gaine

in yiadd, And because insectiodes kill natural predators of rice pests, sproy use is in dechine,

for huge amounts of seed. Even given the
country’s plentiful manpower and land, and i
centralized economy, how could 1t be done?

To produce hyvbrid seed 15 cumbersome
The rice plant is seli-fertilizing — that is, it has
both male and female organs. To cross two
vareties, you muost normally remove the male
parts from one variety and then fertilize it with
pollen from the other, all by hand. Thisis man-
ageable on a small scale, for plant broeding; it
would be impractical for turning out the huge
quantities of seed needed by farmers

But in the 19708 Professor Yuan Long-ping
found a way. To oversimplify a hit: An assis-
tant discovered a wild Oryza species on
Hainan island with natural male sterilitv.
Seeds of male-sterile rice developed from
that species were planted In a8 row next to a
row of Chryea safiva and were fertilized by
wind-carried pollen from the second row. By
planting alternating rows of the two types,

Rice, the Erzential Horvesi

plentiful production of seed was achieved.

I wisit Professor Yuan, who directs the
Hunan Hybrid Rice Research Center in
Changsha, and ask him if that discovery on
Hainan wasn't just luck. "It was by lucky
chance,” he replies, “but we knew what we
were lpokmg for, And—ps Louis Pasteur
=ilid —chance favors the prepared mind.”

His success, he adds, has n good and bad
side, " In the past we had great food shortapges,
50 this is & good change. But now we have
gverproduction, rice s stored all over the
place, and we're changing our strategy — keep
the high vield but improve the quality. Too
bad the government won't give us as much
research money as before.”

In Changsha, | hear that the Hunan Insti-
tute of Cultural Relics and Archaeology has
evidence of 8,000-year-old rice. That would be
the oldest ever found!] rush tosee Pei An-ping,
who excavated at Pengitoushan, near Lixian,
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120 miles northeast of Changsha., He shows
me A pottery fragment with the impressionof a
rice husk—the grain disappeared in the firing,
leaving only the impression. Carbon dating
put its age at between 7,800 and 8,200 vears

Seientists from . and Brit
ain have seen this, says Dr. Pei, and they
couldn’t decide whether it's from a-wild or cul-
tivated variety, Dr. Pei believes it 1= the latter.

Back in Zhejpang Province, I'm 1n time for
spmething big at CNERI, the Chinese Nation-
al Hice Research Institute, near the capital,
Hangzrhou, It's a three-dav rice evaluabion
tasting, supervised by Professor shen Zong-
tan. “We have 150 samples from 15 pros-
inces,” he says. " Some may look good but do
not have very good eating quality.”

Four dozen evaluators from all over China
sit at four tables and pass around small alum-
num boxes, each with o number, to rate their
contents on tally sheets for smell, appearance,
and taste, from five for the best down to one.
Clocasionally they sip a hittle water and spit 1t
mntoa basin.

At first | don't detect many differences, and
s0 I wet a hittle bit of coaching. White and
hright is good, a little vellow not good. When

apan, the []. S..

vou chew it, is it springy? Good. Or does it
stick Lo vour mouth? Not so good. After chew
ing does it dissolve smoothlv—it should., Or
does it stay a little lumpye

So0n | sniff and taste, sip and spit, and eval-
uate, “Very soft, doughy, a two. Soft but with

character, slightly sweet fragrance, =»

four, y

Cnce the results are tabulated, savs Profes-
sor shen, "we'll take the ten best, consider
vield, pest and disease resistance, and growth
duration, and choose which to popularize.”
As for me, whenever eating rice since then,
I've been silently giving it a number. Any
fives? Just one, in Washington, D). C.: Firm,
butter and chives
Unecle Ben's brand, cooked by my wife.
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T EXT 5TOP, JTAPAN, At the (Grand Shrines

of Ise, 190 miles southwest of Tokyvo, the
: most revered precinct of Japan's Shinta
relizion, white-robed priests cook rice
A V1 twice daily and present it to the sun god-
dess, Amaterasu, who, they say, i8 the Ances-
tor of the imperial family

“The goddess brought a handful of rice
from the heavens," a senior priest tells me,
“so that we may grow it and prosper.” He
adds that in the first ceremony performed by
cach new emperor, he steps behind a screen to
mieel the goddess and emerges as the embaodi-
ment of Ninigi no Mikoto, the god of the rip-
ened rice plant. Then every autumn the
emperor sends to Ise the Grst stalks harvested
from the rice field he himself has planted on Lhe
imperial palace grounds. All Japanese, says
the priest, owe their kokoro—their spiritual
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essends, their lapaneseness —Lo the goddess,
“and they maintain it by eating rice, rice
grown in Japan.”

fapanese law, in fact, long restricted the
importation of rice. "Rice is a very special
case,” explained Koji Futada, then parlia-
mentary vice minister for agriculture, for-
¢strv, and fisheryes. "It i= our staple food, and
s w e must bave a relimble supply as o matter of
national securtty. That 1s why we politicians
favor sell-sufficiency, the domestic growing of
all the rice we eat’

Also because the farmers exert dispropor-
[jl'll':..':l.-'.r ”!Iﬂl]l‘t'll & 'i|'| 1:|r'| ['I-I'll'l-:"

“Yes " hesaid, “that is also true

And so the government buys rice [rom the
farmers at about ten times mmternational mar-
ket prices. It also subsidizes part of the cost to
consumers. Still, Japanese consumers pas
about four ttmes as much as they would if thesy
could buv nee in o California supermarket. All

Rice, the Exsential Haorvexd
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Mmaitand leads the workd 0 rice exports, shipoing 4.5 milkon tons a yea

this cost the government about 2.5 billion dol-
lars in 1992, Crne result isthat land will stay in
rice production that maght otherwise be aval-
able tor housing, which 15 1n short supply
About 5 percent of the city of Tokyo 15 classi-

fied as farmland, worked by 13,000 families
That would be space enough for téns of thou-
sands of new homes. Does all this mean that
Japanese rice farmers are rolling in money ?
Thirty miles north of the capital,; in the Kan-
to Plain, I visit the Kimura family in the town
of Kisalr —typical of most of fapan’s 3.5 million
rice-farming households: Rice is not a major
part ol their working life, Grandfather Shod
chi, 53, along with his son Takeo and Takeo's
wife, Iwako, both in their 505, look after a
prosperous gardening-supply business; grand-
son Masao, 25
tral Tokyo. Three out of four rice-growing
families hereabouts have become YSunday

farmers,"

Ccommutes o an office in cen-

relving on income from other
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sources, mainly jobs in factories that sprang
up nearby in the past ten vears.

The Kimuras farm two and a half acres—
this modest size is typical too—and they tell me
the work 15 not arduous: Except for planting
speds in boxes in a shed, they do it all with ma-
chines — transplanter, tructor —in about ten
working days for one person, plus a few hours
for spraying fertilizer, insecticide, and herbi-
cide. " Harvesting is no work at all. We hirea
combine.” What do the Kimuras get out of it¢

“Enough rice for us to eat for a year,” says
Shoichi. “But no profit. Zero." Expenses go
up, rice prices don'L [t's the same for most
farmers around here. “We do this only be-
cause we inherited the land."

But nature and international politics are
forcing a change. An unusually cold and rainy
summer reduced Japan's 1993 harvest by
some 25 percent, 5o more than two million tons
of rice will have to be imported before the end
of this vear. And after that, a newly revised
slabal treaty—the General Agreement on
Tariffs and Trade, or GATT—will oblige
Japan toallow annual imports of 4 to 8 percent
of its rice requirements. But will the domestic
rice price drop? Hardly. The government still
sets the wholesale price. and that's likely
to stay high.

INCE MOST HICE IS EATEN In the countries
where 1t’s grown, the amount in world
trade 1s small, only about 4 percent. The
biggest exporter is Thailand, with 4.5
million tons a year, and among the doz-

ens of firms with huge warehouses along the
Chao Phraya River at Bangkok, one of the
biggest is Capital Rice. Milled rice arrives
by truck from the north—1I see 100-kile bags
stacked 27 high—to be cleaned, sorted,
graded, and packed for shipment to the
Middle East, Europe, Africa,

I congratulate the young manager, Chong-
chai Burmnapatimankorn. He sold 130,000
high-grade tons to the government of Iran,
for £305 a ton; but he held off buying the rice
from hizssuppliers until the delivery time, three
months later, and by then the price had
dropped $25, 20 he made an extra three and a
quarter million dallars. “It was something of a
gamble and could have gone the other way,"
he says. “ Nobody can predict prices even one
manth ahead.™

The number two exporter is the [T, 5., with
2.2 million tons, and third i1s Vietnam: Until

72

1948 much of Vietnam suffered shortages, but
then the communist government lifted restric-
tive rules and price controls; production
zoared, and since 1989 Vietnam has been
exporting more than a million tons a year.

URDOPE FIRST HEARD AROUT RICE from
writeérs who'd been to India with Alexan-
der the Great. Later, Greek authors of
medical texts influential in imperial
Rome, and in the West and the Arab

world through the Middle Ages, prescribed
rice for gastrointestinal complamts, citing its
conling and astringent effects. Doctors today
endaorse this hotion of rice’s effects and recom-
mend giving rice powder mixed with water
and salt to children suffering from diarrhea mn
nations such as Bangladesh and Pakistan, and
in the Middle Fast. It helps the patient retain
hody fluids.

Today Europe's bigeest producer is Italy,
notably in the Piedmont region, in the prov-
ince of Vercelli. Here n great plain, once
marshy, but drained since Renaissance times,
inclines gently from the foothills of the Alps
southward to the Po River, crisscrossed by a
gigantic irrigation petwork, When the felds
are flopded 1n spring, I'm told, villages appear
as islands afloat on shimmering mirrors,

Now in September the fHelds are beige.
Among them here and there rise tile-roofed
quadrangles, each once the center of a rice
property with stables for oxen and horses, dor-
mitories for workers, achurch. Young wamen
from all over Ttaly came to work here from
April to October —it was a respectable way to
earn a dowry. They were called mondine,
cleaners, hecause thev did a lot of weeding.
Also trapsplanting and harvesting., Quite a
few married local young men. All that ended
as mechanization spread in the 1960s.

At a gquadrangle that once housed 300
women and 50 men [ hear that the landowner
in Genoa rents out his’' 1,200 acres—now
seven people take care of it all. And I meet a
mondina who came from the south—Maria
Manfrenato, 60, squat-and lively, with curly
hlack hair piled high. Yes, it was hard work,
zhe says—long hours with your feet in mud
and water, constantly bent over. “Buot we
eang while working. If you didn't sing, vour
back would hurt more. When 1 tell voung
people, they say I was crazy, but lenjoved it—
we had a lot of fun." And ves, she married a
man from Vercell:.

National Geographic, May 1094



CAMNCING FLAMES sase moming chill in Mesal, where 3 young boy shiys in the glow of 2

fire launlt to e off fast sesson's noe straw. Buam ng control pessts and clears sl

[or tlling. While most Nepalese rice

soroUte at 100G feet

SOETLE

N CONTRAST TD ITALY time seems (o have
stod still in Senegal, on the southern bank
of the wide Casamance River, where I find
the Esudadu Jola peaple, remarkable Tor
their thousand-vear-old way with rice

When brackish water from the mangrove

swampsseeps through their dikes, they flush 1
outl with minwater piped from field to feld
through conduits made from hollowed-out
trunks of the Borassus palm. To cultivate dur-
Ing the ramny season, they use no plows, noani
mals. (ur cattie, they say, are not for work,
aniy lor sacrilices at ceremonies. Theiwr tool 15
the kajando, or fulcrum shovel, an elongated
wooden spade with a metal edge and & six-
foot handlie. You slice into the wet clay sail
and lift sizable chunks by levering against vour
left leg just above the knee. Theén vou turn the
chunks over as vou drop them to the right
and left, building up ridges. The dug-oul
space becomes a furrow.

Rice. the Essentiol Harpesi

s grown along the low-lying Ganges Plair

T Wil <

Fughes] DA

Al the village of Samatit, | see 4 doren men
slice, lift, and turn, and in a few minutes
they ve transformed a diked Held overgrown
with rice stubble and foot-high weeds into neat
riciges and furrows. Soon it'll all be flooded,
and women will start transplanting.

The fastest man with a kajando is Kufiari-
pel—nage 36, =ix feet tall, barefoot and weéaring
only a loincloth, his skin ghstening in the hu-
mid 93" heat. He is n science teacher in a sec-
ondary school in the faraway capital, Dakar.
For the three months of the school vacation
from July to October, coinciding: with the
rainy season— he returns to the village to help
his father, Suti, the 65-yvear-old village chief,
who works in the Gelds from dawn (o dusk

Nowadays most of the older bovs go away
to ity schools, bhut théy also come back to
help, =avs Kufiariger, and so0 do most of the
girls who work as domestics in Dakar, " They
do a lot of transplanting with their mothers.






Some have had to quit their jobs and now will
have to find new ones,™

HE JOLA and other West Africans skilled
inrice growing, shipped asslaves to colo-
nial America. were instrumental in
building a prosperous southern rice-
planting society, notably in tidewater

sotith Carolina, It flourished in the 18th and
19th centuries and began fading after the Civil
War. Today U. 5. production is concentrated
in Arkanzas, Louisiana, Texas, Mississippi—
and Californii, one of the most efficiently
mechanized rice producers in the world and
for-a long time the most controversial

“Our vield is wonderful, 8.500 pounds per
acre,” savs Bob Herkert of the Californin Rice

Industries Association. That's AT E Ly

Rice, the Essentiol Harvesd

AMERICAN AS BASEBALL AND BEER, nce helps
funt bath, Boston Red Sox prtcher Roges
Clemers adcs muscle to he-95-mph astsall oy

copeezing fistiuls of rice. "Il done properly,
t's exhausting,” ha says. Anheyser-Busch, the
world's lirpest brewer, uses rice to brighten its
besrs, "Bld Light's my best seller,” says Sharoe

smith, a vendor at Busch Stadium in S0 Lowis,

highest anywhere., As we drive in the Sacra-
mento Valley, between the Coast Ranges and
the Sierra Nevada, Bob makes appomtments
for me over his mobile phone and ticks off
some phuses of this great American rice bowl.
Poorly drained clay sofl, for one thing
That's icleal for rice because it holds i the -
cious irrigation water from the Shasta and
Oroville Dams. Precision leveling of the fields
with laser-controlled earthmowvers. That elim-
mates high and low spaots, so less water will be
peeded; all in all, water use 15 down 3 per-
cent-*® “We seed by airplane, and depth of
water is critical —sav, five and a half inches,™
he adds. An inch lower and weeds will out-
grow the rice. An inhch too miuch and the seed
won'Lget well enough established
“Environmentalists hated us,” Bob goes
on, “but no more.” When the fields were
drained, a lot of herbicide went into the fdver,
and the city of Sacramento had to treat jts
drinking water heavily. To zome il tasted
awful. "We thought we had to drain after sev-
en days or the chemicals would hurt the crop,
But we found that if we keep the water mov-
ing, with pumps, wecan holdit for 28 days and
the chemicals break down naturally.” Now
the herbrcde discharge s down by 99 percent
Not that the California rice growers have no
critics any more. Une big complaint: Why put
rice into a semiarid valley and use 1.5 million
nere-feet of water a vear—that's nearly hall of
what 16 million peaple wse from rrn.‘[fu[,rl_lﬁr.ftrj
Los Angeles all the way to San Dicgo! Replies
Marc Eeisner, an environmentalist author
who criticized the rice growers but recently
changed his mind: “Rice uses much less water
than does cotton in the San Joaguin Vallev far
ther south, and that provides no environmen
tal benefit. But rice can.”
How sa? The Califorma rice bowl, I learn
from Jack Payne, a biologist from Ducks

*hee "California: Desert in Disgoise,” in the
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2d, can be & boon to waterfow] migrat
myg from Alaska and Coanadn along the Pacific
flyvway. MNow there’s a pilot project: With
practically all of Calhifornia’ s natural wetlands
gone, some rice farmers m the Sacramento
valley, where Delds e allow from October to
Fehruary,
pintalls, widgenns,
swans will come and winter here

At Williams, I visit an energy plant fueled
by rice hulls. They're piled up outside in beige
mountains, partly covered with h!a-.la. plastic.
“Electricity for 30,000 homes,” sayvs A man-
ager, Yes, it's the higepest operation of its kind

Near Marysville, Mic I'|i1=.-] Rue, who with
his family farms 2,000 acres, shows me the lat-
est lechnologcal wrnkle—a stripper header
cul the whole plant
but just sirips off the grain and harvests twice
as Tast
slavs Lo II'IHL_: in the field,
and too many kernels break in the milling."

[ see how fast it poes ac | ride along, 14 fee
up, in Rue's combine operated by -"m=-mml'| A-
cencia from Mexico, He keens poing as hee
a sandwich for lunch; he says he wants to -1|J
| 6ltons aday. How does he ke working here?
Rys; he comes from May to November
and in 15 vears has saved enough from his
wages to build a house and a furniture store

early. o maliards.
and tundra

let them {lood

SNOW EEenRE,

on his combine. 1t doest 'l

."i-[lrt'l'| 15 important, Rue savs, If rice

Lo CAry

it Beromes

Fine, hes

back home in Guadalajara. Every ten minutes
orsoa “bankout wa
receives the
while both vehicles keep moving

As 1 drive ofi again, I notice a big gray cloud
on the October horizon —smoke from burning
rice stubble. That al=o used to ups=et environ-
mentalists; 1t made smog that sat on the vallev
like i lid. Mow such burning must be approved
Tonluy
's OK; there's no temperature inversion, so
A new law
I |||i-|'|:'l'| |‘:Il'|'| :'.'1"1.‘
hymt's

gon comes Alongside and

combine’s rice through a tube

by a county

the smoke will disperse quickly
requires thal
until neark

|l|i.FI'|Er:||__' bt
:|.|| i‘- -||||||“'|| .15-1, _llll':ll'

where those migrating
In the rice fields they'l
aquatic insects, snails
stamp down the rice straw, helping decom:
pose it. “They're our partners,” sayvs Steve
Dennts, who fnrms at Maxwell. " They leave
httle deposits of fertilizer.” A great swoop of
white-fronted gecse bas just set down nearby
and is starting to feed, stamp, and fertilize
Rice consumplion in the U. S is rising
While the annual per capita rate is nowhere
near those in Asia, it has come up
pounds to 22 In the past decade. That an
increasmg proportion of the 1. 5 Dol ation
15 of Asian and Latin American background
may have something to do with this, Also, rice
his begun to be seen as part of a healthy diet,
with gourmet possibalities. Just about ever

hirdsshould be of STRN

FAsSle gETains,

and at the same time

from 14
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vear there's a new rice cookbook. Importsof a
fragrant Thai rice called jazmine are up, Also
of basmati from India and Pakistan, which not
only has a pleasant aroma—I1"ve heard it
called exotic popcorn—bult a stnking appenr-
ance too: In cooking, 1ts gram grows to almost
twice its length. A basmati-like variety now
grows n Texas, trade named Texmaty; it's
elongate much. 1The
thev ve Deen working on 1t an

aromatic but doesn'|

Erowers say

elon gatmg version should goon eale nexi vear

T THE END of my rice trevels I remembet
what T was told by Klaus Lampe, the
director general of IRRI. He sawil that
because population expansion is not vet
under control, research will have to find

wavs to grow more rice on less land and with

ice, the Essential Harvest

T Ty
[ S

less water in view of increasing urhanization
And with fewer inpiits of chemical fertibizers
insecticides, and herbicides, for environ-
mental reasons

Also with less labor, because, in the poorer
areds of Asia, many of the next generation rmiy
not be willing to watk 50 miles in the mud
behind g waler buftalo just to prepare 1wo
acres for planting—they |l move to the cilies

“So we have to make rice production more
atiractive work —with
with pav comparable to ‘a factory job, for
example. And to make the economics of nce
such that 2 farmer can produce 30 much &t 50
lowy A cost that it will be affordable for both the
rurdl and the urban poor.” Dr. Lampe thinks
it can be done.

And I want to believe that it will be i

mechanization and

—
i L




Wrangell-5t. Elias
atmnal Park

ﬁ;slﬁla Sh

-Hi

Wlldernegs
0\

[-H ‘~.: :[i hf{: H,L

ThFd FHIC SENHME WHITER
PHOTOGRAPHS BY
erUHfl[‘ F. .'HI:}EE }_1'!

HeF LFHITL PR iR AFHER













CAN'TGET OVER the feeling thatI'm the last person on

earth. Or maybe the first. In the sweep of an eve from
Chitistone Pass | see not one human sign, only snow-

packed peaks, gray stone ridges, and, far below, a broad

green valley, Through the valley winds ariver
bom from a dripping glacier.

It is mid-June, but at 5,822 feet I slog
through patches of snow. A grizzly has Jeft its
signature in them as well, long claw morks
fringing oval paw prints. Like me, it is moving
from the Wrangell Mountains to the S5t Elias,
for Chitistone Pass marks the meeting point of
these two ranges in southeast Alaska.

I prepare to yvield to that humpbacked mon-
arch, the griz, just as the nation has yielded to
nature in these rugged mountains, In 1920
Congress established Wrangell-S5t. Elias Na-
tional Park and Preserve and ordered that it
remain essentiglly undisturbed. The result s
our biggest national park — 13, 2 million acres,
an areq larger than New Hampshire and Ver-
mont combined (map, page 85), Wrangell-5t.
Elias is perhaps our wildest and least known
park, homé not only to grizelies but also to
wolves, wolverines, carthou, moose, moun-
tain goats, and, its best known wild denizen,
the snow-white Dall sheep

Here higness is a trademark. Nine of the
16 highest peaks in the U. 5, are found in
Wrangell-5t. Elias. The park could swallow
fAve Yellowstones. Lands privately owned
within its borders total & million a&cres, most of
them =et aside in the Alaska Native Claims
settlement Actof 1971. Yet fewer than a hun-
dred people live here véar-round,

Thiz could be the tail ¢nd of the last ice age.
Diown the valleys creep more than 150 sepa-
rate glaciers, a collection unmatched outside
the polar regions. The most spacious. Mala-
spina (zlacier, 1s larger than Rhode Island.

“"Many of these valleys were filled with ice,
and not very long agoe,” [ had been told by Ed
LaChapelle, a glaciologist. “The cool north-
ern climate here delayed its disappearance,
and glaciers are receding as the great ice sheets
did before them. So if vou want a glimpse
of what Wisconsin and New York were

86

like 12,000 vears ago, yvou can see it here.”

It 15 not entirely so, for humanity has left
its mark on these mountmins. Slow-healing
tire tracks mar the alpine bowl at the top of
the pass; a scientific team in the 19605 had
helicoptered in a motorcyele to speed their
rotnds to research stations. Thirty miles west,
the copper-mining complex at Kennicott
employed as many as 550 workers foraquarter
of a century, and a small suburb, McCarthy,
sprang up a few miles away.,

Wonderfully empty as Chitistone Pass ap-
pears to me now, it was once & thoroughiare
for prospectors heading for goldfields two days
north, It was part of a route that some called
“a hideous nightmare.” Among the hundreds
who survived the guicksand, icy rivers, and
precipitous “goat trall” between McCarthy
and Chitistone, half turned back when they
saw that the way lay over aglacier split by deep
crevasses. Of those who forged ahead, some 30
died. | wanted to gain a sense of what had
drawn them.

Like most of today's travelers in Wrangell-
at. Elias, 1 shortcut my trip to the gold by
bush plane. From 1913 to 1915 the boomeérs
turned Bonanza Creek upside down, Inatime
of quick fortunes and even quicker suspicions.
The latter, at least, has not changed. When 1
arrived at the cabin of one of only two
active miners north of the pass, I was met
by a .30-30 rifle and the command, " State
vour business.”

(Girace Byrd apologized later. " We didn't go
to the claim today with my husband, Paul, and

erenading Mowunt a spivitual sound, and
St. Elias, the this 5 @ spiritual
vark’s highest peak, place. " He also works
guide Andy Romanoff  with a group that

improvises nedr Icy
Bay: "The recorder has

watis o et logging
m sontheast Alnska,

National Geographic, Moy 1904
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Wrangell-
St. Elias

Retreating glaciers bare
ever more land within
the [argest of all L. 5.
national parks. Four
pealks top 16,000 feet,
¢ach Teigher than aemiy i
the lemper 45 states.
Alaska state Lamds in
the park were deeded by
the federal goversiment
in the 1960s; 1971 legis-
lation gave further
acreage o Alaska




he told me to meet any visitors with a gun.”
She served me a plate of ham and beans while
her 14-vear-old dasughter, Blvss, stoked the
waoad-burning stove.

A rangy Vietnam veteran, Paul Byrd pre-
fers wilderness to asociety he believes has gone
rotten, “This is therapy, being out here,” he
said that evening, wearily tipping his chair
agamst the wall. "“The gold is just a bonus."

Therapy began the next morning with a
two-mile walk to the claim on Bonanza Creek.
Paul sguirmed into a diver's dry suit and
puiled on & mask (page 91). Then he went head
down into waist-deep water that was 36°F. A
chugging motor ran A compressor supplyving
airto his mask and 4 pump that sucked pebhles
and sand onto a riffle board at the back of a
small raft The heavier flakes of gold fell
between the bumpy slats. Grace watched from
the bank. Blyss read a book on & sunny rock.
"My mom says this experience will make a
better person of me,” she told me.

After 90 minutes in the water, Paul climbed
out to wrap his numbed hands around a cup of
coffee from a thermos. “An ounce of gold is a
good day for us," he said. “It's not much
moncey for all the hardship, but I consider it a
privilege to be out here. It takees a raw kind of
person for this life.”

HIS 13 NO PLACE for the Winnebago

crowd. Only two roads enter the

park, both gravel, with bumps that

can turn a camper's dishes into scree

Une road spears into the pari’s heart from the
west and stops a mile short of the little village
of McCarthy. The other arcs 45 miles in from
the north and ends at the airstrip and houses
of the Ellis family, hunting guides. Wrangell-
St. Eliasis one of 52 areas fout of 367) adminis-
tered by the National Park Service that allows
sport hunting in designated preserves. To
keep populations healthy, guides are assigned
an annual quota of customers who can shoot
only aspecified number of each game species.
In this profound wilderness, campsites
don't welcome a wanderer, marked trails
don't point the way. There are valleys that
have never been walked, peaks never scaled.
The Alaska Natonal Interest Lands Con-
servation Act of 1980 made a park out of the
wilds of Wrangell-5t. Elias, formerly adminis-
tered by the Bureau of Land Management.
The legislation directed the Park Service to
maintain unimpaired the scenic benuty and

Alaska’s Sky-High Wilderness

quality of the mountains, valleys, lakes, and
streams “in their natural state.”

“When people ask where they can back-
pack, I tell them they must know how to use a
map and compass,” sald Peg Patiee, a sea-
sonal ranger. " We try to get a feeling for their
level of experience, and if it's good, we sell
them topographic maps. If not, we discourage
an unguided hike."”

Despite the rugged terrain, Park Super-
intendent Karen Wade told me she consid-
ers Wrangell-St. Elias “highly accessible,”
thanks mostly to the skills of Alaska bush
pilots_ Private fixed-wing planes can land any-
where pilots feel they can safely set down, an
access forbidden in national parks in the lower
48, Hunting guides fy clients to postage-
stamp landing strips, jump-off points for
stalking Dall sheep, gouats, bears, and moose.
Mountaineers and their gear are flown to the
base of their goal. A few “flight-seeing™ ser-
vices offer aerial views.

The Clauses, a modern frontier family,
operate a fly-in lodge on the Chitina River,
just south of the center of the park. John and
Faul, father and son, pilot planes {or hunters
and wvacationers while wives Eleanor and
Donna manage the home base of six log cabins,
called Ultima Thule, A third generation, Ellie,
eight, and Jay, hive, are schooled at home in
books and bear avoidance. My wife, Barbara,
and [ joined the Clauses for an unforgettable
week of nerial exploration.

Paul Claus's second home is a Super Cub,
the cloth-covered, single-engine plane de-
signed 45 vears ago that can land at speeds
under 50 miles an hour. With two passengers
squeezed in behind him, he parks it on gla-
ciers, sandbars, and alpine meadows. His
landings and takeoffs could often have been
done on a baseball infield.

One day we landed alongside a river namesd
the Tsiu and hooked sight-pound sockeve
salmon, broiled for supper that night at
the lodge. A Shangri-la valley and gleaming
lake pulled us down another day to a green
meadow. Sharp ridges collared by cottony
clouds lined either side, and a waterfsll
brushed a nearby cliff like an angel's wing.
Barbara cast a gaudy lure into the lake and a
silver bullet shot from the depths and struck it
savagely, We flew home hours later with sev-
eral one-pound rainbow trout—*breakfast
fizh" John Claus called them. And they were.

We soared over unnamed, untouched

BG
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wellands., Trumpeter swans
Delow us. Moose cows gnd their long-legeed |:'II::'.' Wil l'.|.: Iden the heartis of most iI""|'
alves ducked their heads in shallows and  hunters. The current record 15 49,3 inches

rame up munching salad. In fligl

mountgins | often saw the park's star herbi-  problem. " We have only four rangers for field

1ts over the Hosching for LrOONY SNeed FEmains & miajol

ore, the [hall sheep, sought for the trophy ol work," said chief ranger Jay Wells, "and thes
thick, curved horns. From the Super Cubthey  are often busy with other duties, from answer
mere snpowflakes against a high green ing complaints to rescue operations
lawn. I wanted a closer look at the animal that And in the past the fines bave been around

raws hunters trom all over the waorkd $200, That's nothing to a person who pays

Afoot, Barbarn and 1 zigeageed slowly up 33,000 to 38,000 to a guide to get a sheep, n
witrd through loose rubble and steep grassy counting travel expenses and licenses. We 've
sJopes and finally bellted up toa high ndee and heard that guides are offered | L S LUK
peered over. Six rams rested in the sun, a bach for o trophy sheep, found most easily in the

|-|||: - ||.|_|| N summer. Lo be |_-_.j-_:] ||I_;f_'ij'._' AF K W hnere LRy shouldn 't B hunted I
rivals for ewes within a few weeks= Fortunatelv the courts are starting to up the

We set up a spotting scope and studied the ante in terms of fines statewide. Two recen

(e |

horns that continue to grow throughout the convictions carried fines meaningful even to a
animal'slife span of 10 to 14 years. Uneset had  well-heeled hunter. One was assessed $5,000
completed its first spiral, and the tips now [or taking a sheep out=ide the preserves
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T I5 AL50 broken country, majestically
broken, tilted in a monumental collision
between earth’s shifting plates of hard-
ened crust. The vertical terrain dis-

courtged much human settlement. Liberally

mansaged by the Bureau of Land Manape-
ment, it became a wild resource for locals who
hunted onit, cut firewood, and mined for gold.

When Congress created the park, Alaskans

saw it as a lockup of a huge tract they had felt

freetouse. Sport hunting was restricted to pre-
serves, firewood was off-limits except for sub-
sistence, and most gold mining was shut down
under the Park Service's strict environmental
guidelines

The first park employees reporting to duty
more than o decade ago met hostility. A Park

Service plane was torched, and some restau-

rants in Glennallen just outside the west park

boundary refused to serve park emplovess.
Burly park ranger Jim Hannah hasstaved to

zee relations improve., Inuniform he joined me

for lunch in a Glennallen sandwich shop,

Alaska's Sky-High Wilderness

where the cook joked with himabout the day’s
specials and a few other customers lifted their
arms in greeting,

“First dav [ arrived, a service station atten-
dant refused to sell me gas,” he said in a deep
voice that never varies in pitch. “Now psople
complain about park policy, but it's not per-
sonal. | think they've gotten somewhat used to
having usaround.”

But not entirely. Aware that protests con-
tinue, Karen Wade occasionally hears out
park residents. I followed thetall, soft-spoken
superintendent and her chiel ranger, Jay
Wiells, to the little settlement of Chisann (pro-
nounced shuh-sHAH-nah), a scattering of log
cabins accessible only by airplane or a week-
long hike. Residents who work as outfitters
or own homes elsewhere drifted to the open-
alr meating, bringing complaints about hunt-
ing guidelines, construction permits, and
restricted use of all-terrain vehicles (ATVs).

White-bearded Glenn DeSpain in 2 Copen-
nagen tobacco cap tucked snuff behind hislip
and glowered. " Because of the demands you
people make, soon there will be nobody here,
just the way you want it."”

“Evervbody will have moved back to Los
Angeles,” offered tall, lanky Ivan Thorall,
whose gold-mining operation the Park Service
shut down.

“Bein' fed their mush,” barked Glenn.
“"Bein' regimented.”

Outfitter Terry Owerly strolled over,
dressed in black from cowboy hat to boots.

“1 =ee a lot of legalities being carried oot
here, but nojustice, " he said, never raising his
voice, “You chase away a poor miner when
mining is part of the culture. You worry about
ATVs teaning up the land when Caterpillars
that came here for the gold mining tore it up
worse and it healed itself. You call this public
land, but pretty soon nobody will be able to nse
it but the Park Service.”

“Terry gives it to vou straight.” Joy Wells
saikd later, "but he's wrong about the land
healing itsell. The vegetation is completely
different where those Cats tore it up. People
here forget that legislatively we're required to
protect the park against human damage."

The Greater Copper Valley Chamber of
Commerce at (Glennallen would like to see
campsites, more roads, marked trails, and
gulded tours to attract tourist dollars. “Thou-
sands of viditors drove through here last year
on the way to Valdez, and most didn’'t even
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who

know the biggest park in the U. 5. was

| |
across the street,” said Connie Sackett
operates an information booth 1n town
“INone of us want to see this area ruined,
said John Downes, chamber president. ™ Bul
we feel more access to the park would bring

more people her

ki than
people think,” 1 was twld in Anchorage by
Faul Haertel, associate regional director for
national parks in Alaska. “Wrangell-5t, Elias

15 & lreasyre worth PrESErving, a larpe intact
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ecosystem rarely found any more. We
sp|ves as bankers. saving it for the futan
Mo feathers are more rufiled than those ol
hunters. In addition to limiting sport hunting
to preserves, officials have limited shooting
caribou, long a meat source for Algskans. Sur-
|

veys show the park’'s estimated 6,000 caribou

HEE CHAT

have bheen whattled to fewer than 2,000 within

the past decade

“For 20 vears | took caribou around Gl

I:""ql':_-l|ll. -II-“.u_. 1|..|. rll.II-.I

can 't dothat ANY MOre because e animals are

kana." a hunter told me

decreasing. But the wolves are causing that,
and the Park Service protects them
The park has become o lnboratary for a

study of woll predation

anvironmental
nt work, we believe
drop when their prey

caribog numbers then
'explained park biologist
we don't know
longer than the
In the

MEeAntime, we vie ||I1:||||| ptedd the [IFOCEEs b,

“"Although there are many
and bebavioral factors
wolf populations
decreases, and the

lv Increase,

Burt Jenkins

gradua
.]-’.'=.'l'1|.':'.' "
how long this takes, mayhbi

lifetimes of the biologists studying it

aclcling peaple as a carbou predator.’

“We're not ODpOT:
tunity to shoot an animal,” Jay Wells said
patiently one afternoon, “'We're here to main
tain 4 natoral system.”

here Lo Euaraniée -an

Vational Geographic, May 1904
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RED EWAN rem#mbers when his people
lived off the animals they shot. He is
oneof the Ahtna, a8 group of Athapas
wan Nabive Americans, possibly the

first people to use the valleys after the ice lefl

I'he oldest campsites found in the park date
hack thousands of vears

“Tt's good they made the park,” the 77-
vear-old told me in the Ahtng settlément ol
Crulkana. “Good for the animals. There were
tod many penple shooting them

"We ate moose, caribou, sheep, ducks,; and
swans,  he sad. “Also herries, the roots of
wild rhubarh, and wild onmion, 'We caugit
salmon ih 0Osh traps made from spruce
branches the size of your thitmb., Now the
voung people eat white man’ s food.”

wlost of the milhon acres of private property
within park boundaries are held by the Ahtna
(o byl
.15.'.*I|=,_' the road to McCarthy offend both ATk
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vou can't sell them

b bogt, sometimes

personnel and environmentalistz. The only
road approaching the cénter of the park, they
argue, should not be Ined with stumps

“It's Ahtna land; they have a nght to use the
resource, saml John Devenport, land man
ager for Ahtna, Inc., which plans a 20,000-

acre harvest. "And most of those Lrees have

!'._.L'I'lll'.”

At the southern edge of the park another
logEing operation by the native Chugach
Alaska Corporation is opposed by a coalition
of environmental groups called the Alaskan
Rainforest Campaign. Lawsuits pit habitat
protection against the corporation’s attempts
to reorganize after bankruptov

“We're not against Alaska natives develop
ing therr lands,” said Steve Kallick, head of
the coalition. * But we don't beheve lopmng 15
g wise use of the Chugach lands, environmen-
tally or economically

been infested ||". e oAU AT

Hecreabonal use would
i

_[r.-n'-.':-i-e' FEVERUe withoul harming Lthe area’
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=0 tar the courts have opened the way for the From 1911 untal 1938 the guiet of the wilder
logging project ness was shattered by the roar of rock crush-
&, the carmmtp of dynamite, and the shrilling

I'TH THE ECONOMIC ventures of  af shnit whistles. A quarter bilhion dollars in
".I;=.~'.'.=. natives now under fire, copper traveled the tracks out of Kennicott
the road to Anancial gsin 0 lhis ended when dwindling reserves and low
Wrangehi-ot. Elias has come full  ‘copper prices closed the mines. When the
circle, Word that the Ahtna used implements  last rain pulled out on November 11, 1938

made of copper brought white prospectors by emplovees who believed the mines would
| B9E, and claams were file surely reopen took minimal luggame, and
Bankrolled by & -»||||'. ate of the wealthy  muoch heavy machinery was left in place
Gugpenheime and J. P. Morgan, a bold rail It was not 50 much a ghost town as 8 town
road builder named Michael Heney punched that appeared to be sleepmg,™ T was told by
tracks through from Cordova on Prince Wil photographer and engimeer George Herben
litam Soumnd to the Kennicott Cilacier, where  who walked into forgotten Kennicott with his
-'-.-7-11'.'F ore was spilling down o greep-tinged  wife 16 vears later. “ It looked ke any minut
ridge. At theend of the line 'hl' .TlEI':iIIC'--"-'- nof  the shift whistle would blow and workers
h-'r1=|1- ol sprang up, and, along with i, the  waould pour out of the factory

hennecolt Copper Corparation (the 2 in hen- In the company store, there were hats in
nicott was inadvertently changed to an . the window and groceries on the shelves., We
| b new compiiny town oad s own power camped in one of the houses, and that night w
piant, hospital, stores, bunkhouses for the  just pulled back the blankets and slept on a bed
workers, houses [or supervisors, and a school  with clean sheets.”
children. Drink and female companion At Kennicott the cast-iron drive wheels and
ghip, however, could he had only in MeCa oll furmaces stand hke silent monuments t

thy, four and a half miles =outh ndustrial expansion agamst greal odds
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Cefitcrer (right), Cten of the world's nrost souree, it that doesn™t Biver brip

LK Valtional Geographic, Moy 1994






Crerman visitors peer through the boarded-up
windows as if discovering Machu Picchu, A
private foundation spearheaded by the owner
of the rebuilt Kennicott (lacier Lodge has
ratged $600,000 to shore up the bulldings

The former sin den, McCarthy, has now
become the destination poant, the sagging min-

ing town to the north its ghostly suburh

0 people remain to brave
below-zero temperntures when snow covers
the road from the west. In summer, thousands
of tourists arrive, Cars and campers park on
the far side of the bndgeless Kennicotl River,
and the passengers pull themselves over the

Fewer than

angry waler on & hand tram {pages 92-3) and
walk a mile into town

he atiraction 15 4 living ||:'=|_'=.I-:-.|Tl.-llr'l.'||1.'.

10

cirt streets, log houses, a false-front hotel
called Ma Johnson's, and moose-horn decor
Entry to the bar of the McCarthy Lodge is
A gift shop sells

chunks of copper ore. A pizza parlor opened

through batwing doors,
down the street tn the summer of 1993

ILL SPILLOVER spoil the wilder

ness? Everv yvear more visitors

come, disturbing bath lo¢al ress

dents who came for solitude and
park lovers who fear too much intruston. Y Ifit
continues, we |l probatdy move o another
remote location,” said Hetty Fhickling, who
offers rooms and meals gl the MoCartiy
Laodee, But Karen Wade fecls the vastness can
|:Ii:|.|]l5:”.l'. FTIERre !ll'flljlll.'.

National Geographic, May 19004




“"We're not going to develop it like a Yel-
lowstone, ” she tells me. " But we foresee coop-
crative arrangements with private properhy
owners inside the park who might want to
offer lodges, horseback nding, and comping
areas, he short season imits the number of
visitors, and the place is so huge that limited
activities should not atfect it much.”

A new visitor center, scheduled to open in
1968, will chowcase the park and help hikers
plan their trips. wppens Lo
Wrangell-5t. Elias beyond that will require a
change In legsiation,” Karen said. " For now
we won't do anything to detract from 1ts natu-
ral beauty.’

"People who come here are struck by the
power of these mountains, " said Hen Shoine

“Whatever

Alaska's Sky-High Wildemmess

N carly mudnight on  Hhs spot 90 years ago
ey Bay, and [ate eontlimue {0 carve neLy
fumne turilight skl featsires o the many
mutxes with moprelow

Cslaciers thal covered

faces of 'T"-."I'm.':.;.-u'.'-
6. Eltas.

of the Wrangell Mountains Center in McCar-
thy, which promotes environmental educa-
tion, “Inaworld as crowded and harassed and
polluted as ours, thiz place can give people a
tnste of true wildernesz and a better under-
standing of themselves "

My biggest taste came in a weeklong trip
through oy Bay at the south end of the park,
where an ice age has retreated within my life-
Lime. W hen copper was first mined at Kenni
cotl, most of the bay was still cloaked in
glaciers, Now they have withdrawn 20 miles
inland, letting in an arm of the sea, leaving
land scraped raw in some places, barely
greened by voung shrubs in others. Photogra-
pher George Mobley and | joined ten kayvakers
paddling for several days to see those glaciers
calve into the bhay

Wildlife has gquickly claimed the new land
I'wo bears blundered into our first campsite,
rallopmg away at the sight of us. Moose hoofs
clove the soft ground, and harbor seals mut
tered from ice floes as we carefully maneu-
vEred !||.r:3i1gi'| LNem

“Your life is rec
on a trip like this," said Jeffrey Mann, an
emergency-room physician in New Jersey. "1
need a return to a simpler existence once in a
while to keep mv sanity.”

Twelve-foot tides left ice chunks high on the
pedch, and in the sun. We left our canteens
under them to fitl with melt—cold, pure water
that had fallen many vears before

We watched ice thunder into the bay as we

ucerd to & few essentials

perched on a hillside above Guyot Glacier
T'wice, after quarteér-hour silences, I turned to
see If my companions had fallen asleep. Were
they quieted by the drama of collapsing ice or
by their thoughts about the passage of time as
seen inthe end of the glacial journey? Or was it
the sheer chiffs rising from an fce-feckerd sea
and the signt of 11 mountam goatz walking
likt flies across the face of ong?

“1've seen it happen before," said trip
leader Andy Romanoff. "Sometimes people
are just struck speechless out here.”

Az if they were the last people on earth. Or
mavhe the first []
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AND HE SHALL SEND HIS ANGELS WITH A GREAT SOLUND OF
TRUMPET, AND THEY SHALL GATHER TOGETHER HIS ELECT FROM

THE FOUR WINDS, FROM ONE END OF HEAVEN TO THE OTHER

MATTHEW J4£:.3]

‘hen the “Last Tudgment™ was unvetled in 1541, nearty three
decades after the completion of the Sistine cetling, an awed
Fope Puaal 1T fell to his knees in praver. Othets were scandnl
ized: The powerful, beardiess Christ looked like Apollo of Greek
mythology, the angels had no wings, and the saints had no

clothes. Where conventional artists of the time depicted the Second
Coming with orderly rows of anpels, saints, and martyrs, Michelan-

gelo unleashed a tumultuous sea of jumbled bodies.

In o scene from the lower left corner of the fresco (shown partly cleaned below) the
dead slowly awaken, summoned by trumpeting angels. One of them {right) holds a small
volume, the Book of the Blessed —the Book of the Damned is much larger: Condemning
sinnears with his upraised arm, Chrst the Judege, surrcunded by saints amnd martyrs, looks
on mpassively ns muscular angels batter the damned down to the mouth of Hell

As with the ceiling, the " Last Tudgment” project was forced upon Michelangelo. He
tried to get out of it when Pope Clemaent "..'H. whio had commissionad the patnting, sud-
denly died. But Paul IIT, Clement's successor, declared that he had walted 30 years to
employ Michelangelo —and
commanded him to begin

The preparation of the altar
will alone took 4 vear. Two win-
dows were blocked up, and 15th
century Irescoes by Peroging, as
wiell as part of Michelangelo's
' ork, were sacrificed to
acoommaodate the gigantic fresco
Michelnngelo ordered that the
wall be slanted mward =0 thal
dust could not accumulate. With-
ot Michelangelo s consent,
Venetian artist Sebastiano del
Fiombo persuaded the Pope to
have the wall prepared for ol
rainting, Mot eager to begin
tazk, Michelanrelo waited .m'.'.l
that work was completed before

'-
J

demanding that 1t be redone [or fresco, declaringe that ol painting was "o woInan s art
and omly fit for lazy well-to-do people like =phastiann,

Sixty-one when he began the frescoin 1536, Michelangelo was forced to climb six
seven levels of scaffolding 2ach day. Near the end of the project he fell, badly injiiring a
leg. Locking himself in his home, he refused all treatment until a physician friend forced
his way in, finding the artst "in & desperate state.™ Nursed hack to health, Michelangelo
at last completed a fresco that would forever change the course of figurmative art

Nete Light o Michelongelo, & four-volume watrk chronicling the restoratson of the Smtine Chapel, 12
bBeing publizhed by R.C.5, Rigroll Libn 5.p- A, Milan; Fditions Citadelles and Mazenod, Puris: Merca
trfonds, Antwsr; 'it.--.ul i House, Toe. (Alfred A Knopll, New York; Faksimiie-Verlag Likern
Lucerne, Ediciones Encuentrn, "-1.-..r|-l. Weydawnlctwa ALFA, Waresar, and Nippen Television
wetwork Corpornbon, Tokyvo






BLEE MUEBERET REFER TR ECTNEES ERDWM ELST:
WHEHE fE T ANTICLE. THE 1DENTITY OF THE
FOLLOWIRE FEERER [0 WILL ERTARLIAHED

M ore than 350 fg-

ures —some wearing the faces of
Michelangelo’s contemporaries —
populate the 43-ty-4 7-foot
fresco, Because drips and splls
are inevitable when painting wet
plaster, Michelangelo worked
from top to bottom, startmg

at the upper left, above angels
who bear the Cross and the
crown of thorns,

110

BT, Fowl THE BAFEEET 17§k 5T. LASWESNCE T2k,
PRGN MARY (3T, CHRETET 745, 37T, Rartieged
Miw (&), SELF-FORTRAIT OF MiCHELAWE ELD 181,

Holding the instruments of
their torture, martyrs and saints
encircle Christ and the Virgin

Although Jesus is the focal point,

Peter and John the Baptist are
rendered larger, which helps
push them forward in space. For
conturies the Husion of depth
was flattened by a smoky veil of
dirt and soot from candles that
illuminated the high altar

TAFIEAN WUTEEET

NF, FALLEL O, &%, FETEN (HE 5% NLAYSE OF),
BT. EATHEEINE LAY, ST. STRAGTIAN T11).
CHAROM (150, MIKDE €150,

Unlike the ceiling, this {resco
was easily accessible and so
endured frequent retouchings
by early restorers. Thev applied
varnishes made of animal glue,
which temporanly brightened
the fresco, and they darkened
shadows in an attempt to main-
EAIN CONLrAsis

Before the restoration of the
“Last Judgment™ began in 1990,

Natrvonal Geographic, May 1904









Bio ethufthehfehke
hespnngesammnm
' -u:hﬂi!rbunate onto layers of paper

'1 _ in the second stage of cleaning.




Master of human form and divine color

al n this work Michelangelo
expressed all that the art of
painting can do with the human
B figure,” wrote biographe
Aacanio Condivi in 1553

Athletic angels (above and

shetch, left) struggle with the col-
umn of flagellntion —a symbol of
Christ’'s Passion. Michelangelo
acquired his intimale Xnowlodge
of anatomy by dissecting corpses,
a practice Condivi said the artist
[inally abandoned "because his
lomg handling of them had 50
affected his stomach.”

A detatl of the Virgin (oppo

il v . S site) reveals the hand ol the

ERL N _' o - ¢ -. . :I}*.-L '1"1' H




master. Biack marks remain
where he transferred the cutling
of her face by pouncing charcoal
dust through perferations in o
preparatory drawing, or cartoon.,
fie had placed on the wel plazies
Michelangelo brushed on his
paimt in & rich impasto and made
many secco allerations after the

fresco dried —a lechnioie noba-

the ceiling. For the sky he used
crushied lapls larull, asemipre-
clous stornde, apphed in two [ny-
ers. T he vivid bilue has faded
becase early restorers abraded
the secco lEyer ol plgment when
cleaning the fresco—alrends
filthy by the 13005, Says restorer

Maurizio Rossi, “We can do

EVErVER IR £xXi el miike color

S - a - '] '] F¥
erow where it is no longos




Hingra;l:rher.[]inrgjn Vasari wrote
that Michelangelo had painted
“all the Emﬂtmnﬁ that mankind

can -EIFE'I'I-EH-EE.
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n a kellizh scene from Dan-
te"s [nficrmo, which Michelangelo
could recite by heart, “stands
dbmos, horrible and snarling™
{(facing page), Entwined by n ser
pent—a symbol of lechery —the
judge of the underworld bears
the face of Biagin da Cesena, the

-

Pope's master of ceremonies, He
had angered the artist by snepk-
ing & look at the uncompleted
fresco and eriticizing the nudity
When Biagio bepped the Pope to
hawve the donkev-eared portrait
removed, Paul ITI replied that
his authority did not extend to

rllEEdn miSElin

Hell, so the matter was out of his
jurisdiction.

With catlike whiskers and
glowering eves, Dante’s Charon
(ahove left) ferries the dead
across the River Acheron. Deep
grooves oullime his head where
Mt
from his cartoon. When cleaning
the blackened figure
[urons green—restorers discov-

wlangelo incised the design
now & sul

ered that his upraized oar was
repainted in the mid-16th centu
vy Y Domenico Carnevall, whi
also retnuched the celling

As terrifying as any monster of
Hell is the angnish of a sinne:
(partly cleaned, above). An enig-
matic self-portrait that went
unrecognized until 1925 reveals
Michelangeio’s own [orment. In
the flaved skin of 51
mew (left) emerge the broken
nose and distorted features of the
artist. seemingly added on &
whirm, the image was paintod
without a cartoon

Deeply refigious, Michelangelo
[eared for his own salvation. He
hiel devoted his life o aclieving
perfection in art, but as he grew
alder, his thoughts turned in
creasingly toward spiritual mat-
ters. Al the age of 79 he wrole:
“Fainting and sculpture cannof
any more / Duiet the soul that
tirns to God again, ., " ]

Hartholo-

Nationad Geopraphic, Moy 1004






THE

FADING CALL

OF THE
SIBERIAN CRANE




By GEORGE ARCHIBALD

Soaring on air currents high above Asia, Siberian cranes face deadly hazards
during migration. Now endangered, the cranes have inspired international
tooperation to help protect them from hunters’ guns and habitat los.

FRuEnE FoTARDY

123



N Istioring the calm of a sunlit
Aarsh, 2 rar SKirmush
erupts as two male Siberan

cranes spar overa chowe feedng

spot. Mearby, thedr miates squawk

i support. One gusck kick of a

powerful lep decides the battie:

The weaker bird walks away

showly, as Il fesgning indiflerence

b soathe his pride

I'ver spent many quiet hours

watchine cranes here at Eealacden

Mational Park near Bharatpur
India: Once the private huntng

. — — L - _ll ---l
S WA |y

FESEFVE OF IManalrgjas, 1

I
patchwork of diked wetlancs
I

wirter refupe 1o a remnant

offers

fiock of diberan cranes that breed

far 1o the north an iy rrarshes
e calbisc "arcow wirda ks

rese magrulicent ras—song

whilte but Tor Dlack primary feath
ers and crimson faces—evoks

superiatives. During marathon

National CGeographic, May 1904




migrations Sibenans travel as far
as 3,000 miles. On wings spanning
s=ven feet, they can crulse nearly
three miles high as they cross the
peaks of the Hindy Kush, conser
Irgz energy in the thin, frigid air by
riding air currents for miles. Often
Il hear their musical calls drft 1o
garth long before the cranes
come into view

siberians are among the most

threstie

el of the 15 specss o

Stheron Cranes

cranes: just 30 years apo some
200 of the cranes wintered at
Keoladeo, Two years ago fve
birds arrived. and this past winter
none were spotted. Cinly ten
SIGETIAN Cranss SUrvive Drecar
ously ina wintering ared in ran,
A larpe flock of 2,900 wintars m
eastern China, But all are imper-
ned by hunting and Rabitat loss
An eleventh-hour fight 1o save
the snow wreath kas urited 3 host

ICdn - BRI FEERERT, ErECarS

al tormer politcal enermes. Dye
siogeed through mud —and
paperwork—with stientists from
Russida, Gerrmany, India, Pakistan,

Afghaniszan, Iran, japan, China,
and Mongolla. We are tracking the
Cranes migrabon routes, rgeting
rest stops for protection, and
breeding birds in captivity for
release in the wild. Chur tools are

catelliles, mos-

guito nettmg, puppets, and prayer

a bit unorthodox
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don't know which s more umped aut 1o chase Eatya gown in eastern Sibena (above right)

=

gnnerving: The roer of an Hawire hooded her eves with 3 Clata fram thesa EXPErTTETDS
o | - |

Aeroflol heloopter ar the krth to calm her, Dawvd Eliis of are helping vt piece together the
C '

hum of relentless mosguitoes. This  the UL 5 Nabional B --""_|_I- al Sul migration routes of the three dis-

was our chorus in the summer of  vey (in netting) and Yurd Markinotf  tinct flocks of Siberan cranes. [ha

90, when Hiaoined L S and Rus=  the Oka Nature Reserve i Russia  most populous breeds in fastern

Lo - =m = -

Slalt SCIENTEDS inwesiem Sitena 1o N

i

d
ip it Katya with & satellite trans-  siberia and wirters primaniy at

observe Sibenan cranes and test mitter —courtesy ol the Mational Povang Lakes i China A westerr

atellite ‘;r":-?'-'ll'-;,; cevires o b Aeronautes and Sogce Aarmims- BrOUD o 1en cran®s thal Yarler on
ciant common. or Eurasian. cranes traticosn, Ve were the lirst 1o test thie L asauam a0 ran oresdd i an

I here was pothing comemon the device on wild cranes in Asia unknown lacation farther north,
ahaut Katva {above), aone of threse Katya transmitted all the way And the tiny central flock of five
Jrasians we tracked. [ocapture 10 her wintering grounds on the seEn 2t Keoadeon lf-:-“' y Dregds
this motting—ard therefore flight-  -Afghan-lranian border

less —crane, we zoomed over- miles away. We were thrlled that  branch of the b, Until stoppeng

2044 along Siberia’s Kunovat Hover, a

| o}

Fead In 3 helicopter, shooting nets the extra load didn't seem 1o paints along these Hysways can be

protected, we | continue other—

fram a shotpun, We missed. Since -‘!-.".'T'I-'"E-“ her, |hat discovery led
i 1
A heticopter cant fand on these my colleapues 10 caplure and SO 53y pECUlEae—methoas 1o

RECTEE eT S L Cialiala s 1 i !
SISFY mMiarshes T OVENEr 5 WA Urack s0erdn _||: S Uil g e PrEesErve ’|-|_' i FYECES 1 T whlcd

128 National Geographic, May 1804
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nmistakable flute tones fill
the air. Fraom a Bluff in Chi-
na’s llang=i Frowvince, | pesr
out 3t Poyang Laxe (above ), win-
e home 10 the workd s largest
lock of Siberian cranes. Squinting
as the moming mist BUrns away,
| 222 a brilliant line an the hari-
on—hundreds of white birds,
prearming like candies in the san.
| counted |, 350 Sibenan crares
on that unforgettabe morming in
| 985 —my first visit 10 Poyang
' his past December nearly 4500
birds were spotted there. Though
robiust i number the flock 5 dan-
perosly ragile
Poyang Lake s fed by several
rmonseon-floaded Yangtze tribu
taries and the rver itsel, As flood
waters ebb, Poyang becomes a
cpiit of mudflats and shallows, In
winter Siberan cranss feed almost

exclusiviely on aguatic roots and

sedpe bers found in such wet-
tands. The cranes could persh i
the wetands drain,

They are being drained —at an
alarming rate. 've watched thou-
ands of workers with =skets
gnd hoes tum area wetiands nto

diked agricultural land [abave).

GG AR

Though 55,000 acres around
Poyang Lake are designated as a
reserve, thousands of peasants still
live within its borders,; pernodically
draining the shallows 1o catch Tish
Up the Yangtre, work has begun
on the massive Thres Ciorges
Darn, which could alter the way

National Geographic, May 1994




fleodwaters replenich Poyarg

For: other flodks, hunting :*_.-.':':-r_-.
main threat Drooping like mowrm-
ul puppets, a dead Eurasan crane
and a stning of scngbirds hang ina
Kabul market {right). Cranes rmi-
grating through war-tom Afghani-
stan are shot for food, and rare
Siberians flying with other cranes
can pet caupit in the cross fire

In Pakistan hunters pracbce the
ancient sport of tossmg sois —

welghted cords— 10 ensnare low-

flylng cranes near migratory stops

The captives, ket as pets, are sta-
tus symbaois and effective "watch-
birds” that shriek at stranpers.
Education programs developed by
Ll 5. conservatiomist Steven Land-
tried and Pakistan officials now
urge hunters to imit their take
ard 1o 1ag and release addibomal
cranes—especally any hapless

Siberiars yanked from the sky

Sthervian Cranes
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Fidn Cranes anc thelr

rown-plumed chick feed
beside greyviag peese at India’s Keo
laden MNabonal Park. The scene
transports me-back to a cabin by
8 marsh near Barsboo, Wisconsin
where naturalist Aldo Lecpoild

wrote: " [ he sadness decernible
I SO rmarshes arises, pernaps
frerm e r O aEIiree har |_-_:|'-:-._'j
cranes, Now they stand hiumbied,
adrift in fustory
O I 5 waords will become 3
* n'd epitaph unless nations act fast
-_!".':I e W T SLIFVIVE Wt oLt
ample wetlands. People, too, need
wetiands as filters for gfc.l-_.=:-d Wil
ter and as nurseras [or animals,
plants, and insedis. I the wetiands
BO, S0 O Ume Crames: | NoDe each
will e the salvation of the ather
There & reason for hope. In 3
EArTEMME chiorw of Intermaticnal
COODETATICN, NS Natons are

drafting a pact designed to save

Bigi ei gaiipap

the cranes that cross their bar
ders. A huge wetland reserve 5
pianned where Russia, Chima, arid
Mongola mast—a favorite sum
mer area for eastern nonbreadin

[UVETIIEES

L

Some soentists beleve that the
erndll central flock has chaanclled
past the point Of survival, | ey
Fray D rpht Yoot decicated teames
af bio CRISTS W il continue 1o
releace Nanc-reared young in the
Cranes Dresding anc winiering
rounds. Somewhere alo g
hazardous miles between Keola
deg and the Kuncovat Raver, |

Ine 3 hancea chick earming the

T

l'.'-'l

ITI.:_.-

arcEnt mugraton route frorm it
gddoptecd '.'.:-I;! Farmily

Leapod] treasured the oviu
ncise Of cranes in fught vYWher
we Near Nis call we Near no mere
bird, We hear the trumpet in the
orchestra of evolution.” | pray-that
tre jubiiant Sibernzn trumpet will
resgund i the skies forever []

National Geographic, May 1904
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1% hessy tovn vears since ber chssroom receved its first

Varintosi? computers. And in that tme, Sandra Oby,

has noticed a remarkable trns
tormation, Learming s more un,
stusclenls Are mone modvited

EACNE §5 mmone cresine. Yl

a ' when Macintosh compiters
dnder e Were introduced o E. Morris Co

Flementary School, Sandra remembiers being mone

her Mactnitosh s a0 new tool for teaching writmg, “The
Mac motavates these kids 1o write, like nothing I've ever
seen). Revisions are edsier jnd they-write more than they
wittded etherwise. Sandra also discovered the advan
taowes of teaching reading with a Macintosh, “Beciuse
bk o1 UD-ROM come with interactive grphics, ind
rrsttion o sound” she says, " reading lessons are
more imeresting, and the kids seem 1o pick up spelling

and vocabulary okt quickes ™ While Sandea put oeeth.

How Sandra Oby qui

vercame her

concernied than confident about this new techm oy

mice.

e her own Maciniosh tesching materials, Apple now of

Because 1d never used 2 computer belose, my biggest  fers educatoes a comprehensive litemture-hased package

er wits that | wouldn't know wint to dowith it in my
classroomy What i something wene to goowrong when
b chubd weas workine? Then what wondd | do?” Once
Seunchest actieadiy sat down at the Macintosh, howiver,
her feelings of apprehenston quickly disappeared. 1
wits surprised by how easy the Macmiosh wis i learn
| startin] right inworking on 8, withiout Boaving o dig
yrouglt dny difticudt manuals, Soon, T was doing all

kinds of new things with mv Mac”™" Sandra first used

for teachiing buynage ants. Called
Early Language Connections, i
micisdes Macintosh comptters and
progerms, books on CD-ROM

e portiitio nssessment ook, lesson
nlarns — even on-site training

M of sl pkes it even easier o discover the miost

important power any teacher can have The [

e 3

power of Macittosh, The power 1o be your best” G
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Restoring a
¥imature 5t. Peter's

ufting together the final picces

of a 43 -year-old puzzie, 1ial

m|mn restorers reassemble o
lilbiputian version of 51. Peter’s
Basiben in Rome —the larpes:
architectural model (o survive from
the Renamsance

Construction aof the mothe:

church of Roman Catholics began in
| 50 { N aTioNaL OROGRAPHN
Pecember 1971). In 1339 its fafth
architect. Antomo da Sangallo
began to build this walk-in represen
tation (above ), at a scale of 1 1w 30

to show Vatican officials and

The Whale That Walked

nul about 55 million vears ago,

waales ind their kind., the cotaceans, wWerne

tour-legged landlubbers, Gradually they
evolved to ke sdvantage of oooan resources and he
came the sen-dwelling mammals we know todiy. Now
with the discovery of 4 skeleton in Pakistan, scientists

ire Bepinmng O understand how those snpmisds nmuEned

vered during the time of transition

v BRI Wi dl B

comstruction workers his concept
{right, top ). The model —15 feet
high, 26 feet wide, 19 feet deep-
wis unfinished at hus death in [546,
His successor, Michelangelo,
compisined that the plan had oo
many nooks and crannizs < hiding

places for scoundrels who mrght rav-

I'-.'r!- Fl-'n'l'r""l'll_.’, MLITEYS Hl BT .'||I|"r|-l..'.'
for chamges seen m i 1569 engraving
(rght, bottom), Michelangelo also
proparcd four small models of the
basihea; only one survives

Stiared in S1. Peter's, the Sangallo
mochel had been slowly disintegrat
g, under attpck from woodwirrms
el dry rot, " Pieces Tell off ns
give dned or were fost whenev:

-

1
—
-

URCESLOFS O

J.A. M. Thewisser, an analomiist atl the Northeastermn
Ohity Undiversities College of Medicme, found the

bones in o former inland sea (n Punjab Province, He
and hus team uncovered much of the skeleton, inclod-
g i skull that identifies the animal as 1 cetacenn

The spine indicares that it awam by moving its lower
back Up and down as modern whales do and swinging
(L |‘ILI.E'_'.' hinad feet for propulsion. Stubby forelumbs

yafromad Geographoc, May 1004

Al WIRITE oF §NT CESTH

sommiething was moved,™ savs Henn,
AL Milkon of the National Gallery of
Aot in Washington, [3, C. The idea
for restoration came A28 he and the
director of Veiice's Palarro Grassa
planned an exhibition there on
Rennssance architectore. [ralinn
craftsmen soughl to match the
remaning wood, primearily frr pnd
frmewond. They found it by hatint-
ing l6th-century churches unider-
poing repair, Millon reporta

LA HNEAL BECEAN"H EN"TETY CHACETOFHIE &, ELIIS

probably hielped in stesnng. On land the animal lum-
bered like a sen hon. It wonld ook clumsy, burt i
ceralel stall get around,” save Thewissen, whose re-
search witk funded m part by the National Geographic
society. He gave the dissovery an appropriate name,
Ambdocetes natarty, “Swimming, walking whale '
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responding to customer input means scrapping a beloved notion. It can mean a costly
retooling or a delay in production. 5o be it. These days at General Motors, the customer Isn't
just somebody with an opinion. The customer is a colleague with a whole lot of dout.



DorRoTHY HAMILL

Lardener, Qlympic Gold Medalist

L

| remember helping my mother in her garden when [ was little. 1 was so proud

Now, when my daughter, Alexandra, helps me in our garden,

[ get that same wonderful feeling, like remembering a dream,
My mother let me feed her plants with Miracle-Gro, a cupful at a time

Today, | wouldn't use anvthing else. Like mother used to say,

“There's nothing like Miracle-Gro.”

MiracLE=(GRO
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Posters With a Message:
Artful Weapons

e riecitd! the
ALV
bomb., the
H-24, and the tank as weap-
nns of Woarld War 1. But words
art, and symbols also were tools
a1 the battle to win heart: and
munds it home
The psychological armament
appearcd In posters that hung n
shop windows and on (netory walls
Bh Ve prescnt remingders of the
national war effort. A National
Archives exhibit, “Powers of Per
suasion,” will display 70 Warld
War Il posters from 1ts colléction of

w U e

5,000} throwgh February VWS m
wishington, . C. "Many portray
p confident, opticnistic Amenca,”
sayy curator Stacey Bredhoft—
cheerful workingwomen, detor-
mined men, brightly colored dis-
plays of Uncle Sam or other
symbois of patriofism. But others
picture “the flip side, Amenca ot
risk”™ from careless talk, foreign
spies, and evil engmies

SOTiE Images cause cringing
years later, especially the sterea-
typleal caricatures of the Japanes
“When artsts attacked Germany
they pictured Hitler,” Bredhofi
<ave, “When they went after Japan
they indicted a whole nation.”

Elephant Flyswatters:
The Right Tool for the Job

temmian beings tse swatlers Lo
pel Tid of pesky fhes. dMme
elephants do (oo
A stady of 13 Asian élephants
thal carry tounsts to visit wildhie

in Mepal found that the
pachvderms had good reson
to grasp a lealy branch in their
trunks and swish it around ther
bodies: When they did, the number
of biting fhes dropped by about
H) pereenl

“Tt really worked, ™ says
Benjamin Har of the LUiniversity
of Cahforma at Davis. Flar
and his wite, Lynetie, both
anima] behaviornses. conduct
ed the study

Swoulter nse increpsod as ris
e temperatures brought
rore Thes. o sddition at least
Toof the |5 |.'|!"|-I.|'| IS .1|||.'||'l.|
thert Myvswatters. shortemng
them or breakimne off ade

bBranches. To date such tonl
i G N has besn seen
maimnly aAmong primates

The pachyderms pluo saved
lo0ls for up o half un hour for
repeated use, npother sign that the
elephants Know exadctly whit they
are doing. The Hans hope to study
wiid |.'||_'|'|||:-"'.'|-. 1 il'|'||.| by s 1
Bey use tools us their caplive
COHUSITES 0

=L -ETEE W THIL CIi=EFITTE S
- -y
HA&LL BF T i LESTEE

[Did a Meteorite Strike
the Middle of Nebraska?

axefield Dort would love

1o find “the smoking

EUN— mice ten-ton mete-
onte that he belbieves crashed
and exploded m whiat 1 now mid-
Nebraska some 2,800 yeans ago
But even without the enormous
b ject the University of Kansas
geologist belicves he has sutfi-
cient evidence to determine the
couse of o round depression a mil
in dipmeter near Mernda.

Dhoret spotted the orater while
pOTINE Over svehraska topographic
maps. He climinated other possible
ciused —a volcamc eruption {there
i no visleanic debrisl, the melting
of glacral ice, wind ercmian, or sub-
surface collapse.

Lin site he found magnetic pel
lets, plass porticles, and
muineri) frmpments with ele-
ments ot fiound in the
underiying rock, sugpesting
an extratermestnal ongin
Lightly erodded gullies i e
-foot-hagh walls of the
crater int at o geologseally
viung age. Lther seentsts
mre pol vel comvineed, how:
CYVCT -'|1'.“. mwnit detinitve
peophvscal evidence

Local Indinns, the Skidh
Puwnee of exsterm Nebrasgn
puklf part of their cosmaol-

gy drounid & “hg black
metennc stnr. - [ort thinks
thowe beliefs have thetr
angin in the metcorite that
created the Merna craler

Natronal Geographie, May 1004



I can't believe Let him have it, I don't
they gave my promotion want all that
to Kaminsky. responsibility anyway.

He could use the And a window office only means
extra money, 8 good hair weave he'll have to watch
isn't cheap. the rest of us leave at five.



HBesides, evaryone in And with a reserved
management develops a nervous parking space, the boss always
tick eventually. kriows when you're late.

I can't believe THIS IS
Gkt

they gave my promotion
’ to ﬁﬂmﬁrﬂﬂhy. REFRESHMENT =
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The Battle to Preserve
China’s Buddhist Caves

omelimes simplhe solubons work
best. Case in point: the Mogao
Cirottoes at Dunhuang, once
China's gateway to the West along
the Silk Road

In nearky 30 man-made caves on
u mmile-long chifl fuce, wall paintings
and monumental sculptuces like this
8-foot-tnl]l Buddha depict daily
life and Buddhist religions themes,
an amaring record from the 4th o
the J4th centunes,

Hut blowing desert sand threatens
the grottoes” survival, eroding the
cliff, piling up ut cive entrances,
and coating paEintings and sculp-
tures, In response, specialists from
the Getty Conpxervation Institute of
California have teamed with therr
Chinese counterparts to install o
kmitted-textile fence., two and a half
miles long, The fence has cur the
provount of sind removed from cove
Chlirances I"l::r Bl pereent. Experts ure
now planting o permanent wind
broak of desert-adopted trees and
putting fabric screcns On cave
entrances, where gralés encourage
visttoms (o scrape their shoes,

ot all threats vield easily. The
wren iy selsmically achve., ind an
carthgquake conld bring down the
ehiff fage, burving the art forever,

A Bronze Age Boalt
Beneath Dover Streets

aats ferried passengers and
cargo across the English
Channel before the opening
of the new tunnzl (page 371, Long
hefore, i turns out

In September 1992 workers in
Daover building n pedestrian under-
pass beneath o road [éading to the
tunnel entrance discovercd remains
of a S0-foot boat datme from al ieast
L300 s, It was made of oak planks,
each weighing more than a ton. The
lengths were nstened together with
twisted yew branches and chinked
with packed moss,

“Broneé wols and weapons of
contimental design have been found
it the Dover area. but we had no
whea what kind of boat could have
Prought theém neross—antil now,”
savs nauhcal archaeologmst Valene
Femwick. The seagoing vesae| wis
phandomed in o creek nnd later bar-
ied under Dover,

Skilled wookdworkersm anch,
well-organized trading community
mitist have built the boat. Their
carpentry and woodworking skills
hint af much more sophisticatied
howses, furniture, ond wagons
than we have vet discovered
from the Bromee Apge, Fenwick
believes,

Los Angeles Yields on Mono Lake

cenic, saling, and teeming with bnine shrimp
Mono Lake, af the foot of Cabformia’s Sierma
Mevada, s 2 major bird habatat. 1t s also xnown

for its ghostly towers of ufa. a porous form of Cacium
carbonate. For years this prcturesgue wonder has been
& hattleground pittmg environmentnijsts against Los
Angeles, which since 1941 has divened four {eeder
streamy o the city, 275 mules away (Grocearan, Octo-
per 1981 ), The ke level has dropped more than #)
feel. endangering nesting and feading birds

lLos Angeles withdrew an average of 68,00 acre-feet
of wator a year, between 1U and 24 percent of its water
suppiy, until 1989, Then a court order temporarly
halted the diversion. A state Bgency will set o PETTIRA-
nent lnke level this yvear

Now, for the frst time. Los Angeles wall be ghving up
nghts to some mmported water. In a 1993 pact joined by
the Mono Lake Commiltee and the MNatwaal Audubon
Society, the ¢ty agreed to use stale funds to substitule
15 000 gere-feet of reclmmed water from the Los

Angeles area’s East Valley project for Mono Lake
wader. “For the lake, it's long-term protection;

for the city, it's reassurance thot replocement water
will be avalable, " savs Martha Davis of the Mono
Lake Commutice — Binns WETRALE

Valtional Geographie, May 1004
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If arthritis

isn't so serious,
is it costing
erica over
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8 Reasons Why NordicTrack Beats

Treadmills Hands Down.

Why settle for less than total-body fitness?

1 NordicTrack Gives You A Proven Less Stressful On
¢ Total-Body Workowt; « Your Body Than Treadmills.

Treadmills Work Only Your Legs.

You Set The Pace,
« Not A Motor.

You'll Burn Up To
« 1,100 Calories Per Hour.

Jlh-gdiny '
f-boanie Irial

Siodies Show That NordicTrack Is
e The Workout You'll Stick With.

You'll Melt More Fai
3- Than With Tremsdmills.

8 You Can Get On Teack”
« Far Just $339.95!*

4 NordicTrack Provides A Betier
-

Cardiovascular Workowt Than Treadmills,

; /e /s
Call 1-800-441- 7891
' Exit 245E4
FIND OUT WHY NORIMCTRACK 18 5 "
“THE 'l.'I.HIH.E]}I'?-iIlI-Z.'-i1 'I.I!:-:msr[ F‘\I.-:HHH'H - ﬁ FREE video and Brochure

CALL 1 -840 1-7"89 1 TOIAY! Jd Please semd e a FREES bregh v
Jd Also a FREF VA I|||'|'|rr|||'.lr'

A CML Company |

ordicfrack!

The World's Best Aerobic Exerciser’
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Gilass
I was impressed with the way vou addressed the
diversity of glass { December 1993) but disappoant-
ed thot you left out the discipline of scientific glass-
blowing. It 18 at the foundution of many sciennfic
discoveries. Evervthing from thermomelers [©
semiconductors was developed emploving the ser-
vices of u lnborntory glass shop;

The next fime you sit at your computer or send
a fax over liber-optic lines, remember the men
and women who hefped make the high technology

possibile,

WAINE ARCHER
Albuguergue, New Mexico

Your excellent article did not mention the use of
glass {iber optics for lighting. It fumishes energy-
saving illumination without the mnfrared and ultra-
vinler ravs 8o destructive to buildings and their
contents. The Gutenberg Rible m the British
Library, the Raffles Hotel in Singapore, and all
McDonald's in Britnin-are lit by glass fiber. It has
been emploved for scientific, ambient. archifec-
tural, and emergency lighting everywhere but in
the United States for more than ten vears. [tisruly
the lighting of the future.
Gersit N, Kay, Chairman
Building Conservation International
Fhiladelphua, Pennsyivania

Regarding your deseription of how information is
senil down o glnss fiber. it 8 not desenbed as @n
electronic signal but s called a photonic signal.
Electromic signals move electrons, hut light ¢nergy
is based on the movement of photons, hence the
name photonic. The electrome signals are the
input and output of the trunsmission after it has
been multiplexeéd through high-speed digital cir-
cuits and light diodes. Working with photonic
trunsmissions, | need 10 keep the naming of the
lechnologies consistent 1o avoid confusion.
Caky KYHI
Cirapeving, Texas

Toledo, Ohio, played an essential role in the
growth and development of the glass indusiry m
the United States and s headquarters of three
major glass companies. Dominick Labino, creator
of the art glass on vour cover, ived and worked
here maost of his profiessional life and, more than
anyone else. reintroduced the tools and the art of
glassblowing. Founded and endowed by Edward

Drummond Libbey, the Toledo Museum of Ant
has one of the finest glass collections i the world,

Romert J. LAUER
Toiledo, Do

Thke o look at vour car windshield, If it has the
LOF logo, it wis manufactured by Libbey Owens
Ford here in Rossford, the real “glass capital,”
right across the niver from Toledo, | ought 1o
know. My great-aunt Mary was secretary for

Edward Ford for 43 vears.
JOAN SCHROEDER
Ressford, Ol
Himalayan Caravan
As g former park warden of Shey Phoksundo

National Park in Dolpo, Nepal, T have mixed feel-
ings about the article by Ene Valli and Dinne Sum-
mers. Tounsm and orgamzod trekking are oot
benefiting the local economy. The traditional life-
sivle and trading practices of the Dolpo people
will continue despite these activities. T only hope
visitors will respect and not influence or harm
the traditional culture nnd fragile environment.
The Nepal Department of National Parks and the
World Wildlife Fund-LI. S, are working to pre-
serve the trans- Himalavan flora and fauna, includ-
ing the endangered smow |eopard.
Nina WanGoHE SHERPA
Bozeran, Montans

Macaws

Charles A, Munn's "Mucaws: Winged Ramnbows™
(Janoary |Y94) was the Geoarartic article 've
been walting for. 1 am an arban parrot breeder
whose best success i8 with red-and-green mocaws.
A loose network of us across the U, 8. devote our
lives to breeding parrots. Weincubate the eggs and
hand-feed the babies every two hours from the day
they hatch., prodocing sweet, smart, tame babies,
suited to be pets. The hope is that making them
uvailable to the pet trade will wake up the public to
the realization that it's not necessarny o buy wild-
caught birds. which make lousy pets, 10 be able

live with a parrol, .
MANCY CHAMBERS

New York, New York

As a Poruvian and 4 fanatc about the untapped
wonders of my country, | felt proud of the article,
especially since | explored Manu Natiomal Park
justa few months ago. However, | am worned thal
articles ike this encourage visitors, There is little
control in the heart of the park. Park keepers have
almiost no econamic support 1o do their jobs. They
live i deteriorated shacks and don't have basic
medicines orenough fuel 1o ran rusty bones, Every
yoar we sec more lourisis going to Manu and Tam-
bopata parks; if an elemental infrastructure is not
prepared, we will nol se¢ any macaws i few years

Frovm now.
Oscam A Razo-PaTroN

Lima, Peru

National Geographic, Mayv 19564
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Kyvushu: Japan's Southern Gateway
[ am & former resident of two regrons in Kyushu, |
[ake exception o a captlion in vour article saying
that “naturalized Koreans”™ in the 160s produced
porcelain for export. Many Korean anisans were
brought as prisoners o Japan for thoir ceramics
skills. They were severely isolated and regarded as
slives., Therr work was for the personal use of the
ruler. European demand ocouwrred much Iater
The authoropens with an admission of hitchhik-
ing in the mountams, Hiichhiking 5 not locked
upon as a proper activity i Japan, where ¢ven
remote villapes ore well served by inexpensive
transporianon. Some of us make diligent efforis 1o
conform o apan s unigue soctal codes; tor exam-
ple, open urimation by & roadway 15 acceptable in a

number of repons, but hitchhiking —never!
Roaezt E. Deboin
Frimidud, Colorado
Eves on the Universe
| have s Ml MAEDY YOars as an acluary :."'I.|TH|."|-"|;'| i+
ing into the future, and Tknow what a chancy oper-
ation that is. So many answers depend on the initial
assumptions you make, and this would scem 1o
apply equally o the present views on the g bang
theory. Saenists are extrapolating backwards.,
and 1t & difficult to produce convineing evidence
that the present theones are the end of the matter.
| wounld challenge the sentence on page 34 that
COBE had a major question to resolve “Why are
we here?” Surely we are no closer o any idea
about why the universe exists or why there 1s con
scious life than any of our predecessors
CLIFFORD SHARP
Crillingham, Darser, England
Bradiord Smith and Roger Ressmeyer's tour of
the universe wis a réal eve-opensr. Lven as an
emplovee of NASA's Goddard Space Flight Cen-
ter [nmilinr with imaging technology., 1 was
impressed with the research ar NASA centers and
elsowhere that shed Light on the seemingly incom-
prehensible scope of the cosmos. To reahize there
are events now unfolding that our distant oftspring
will witness hundreds of vears henoe with unimag-

inable technology 18 humbling. _
SCOTT GOETZ

Hyvartsville, Marvigna

The universe's first second is also moted m o iblical
discussiom of fnith 48 “evidence of thangs not seen”
(Hebrews 11:1). Concerning those unseen :l"._m_t_'s.
hosw wis the one-trillion-K iempéerature at 107 sée-
ond sampled and verified? I the imiual expansion
af the universe occurred between 15 and 107
seconds, what clock momtored and conflirmed the
eveni? The conjecture devised ip explain a non-
recurnng, unre F‘L‘ﬂ['i."i.'l Jand non-measurable arigair
of the universe proves that relipon bas no monop-
aly on faith

F.E. NoRTHAM

Have, Kansas

National Geographic, May 1004
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Western Swamp Tortolse  Gemune Pawdenyduns Speciew: umesine Adulr siser Lengrh
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Astralyy Soreiing numher Estmed o 206 e wild

Factegrmphed by St Loctimom

WILDLIFE AS CANON SEES IT

A western swamp lortoise emerges cit-
tiously from its watery ochre world, In
the heat of summer, when the swamps dry
up, these tortoises aestivate m burmrows

until the rams retum and rejuvenate life,

Clay mining, ever increasing demand for

land from developers and predation by
introduced  fox

swamp tortoses tosome 30 survivors m one

have reduced westemn
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timy reserve. To save endangered species,
it 15 vital to protect their habitats and under-
stand the role of each species within the
earth's ecosystems. As a global corpora-
tion commutied to social and environmental
concerns, we hope to foster a greater aware-
ness of our common obligation to ensure
that the earth’s life-sustaining ecology

survives mtact for future generations,
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Ask one ol

the 3 mullion
Americans
who've survived
cancer.

if the money
spent on research
1s worth it.

We are
winning.

Pleasc
support the
AMERICAN

CANCER
SOCIETY"
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Floods of "93

Evervthing | saw and read about the foods i the
U.S. showed anzens helping fellow octizens,
When Europe had floods last December, and cities
like 2.000-vear-old Cologne disappearcd under o
layer of water and mud, 1 saw mostly pictures of
uniforms {civil defense, army, eic. ) and thousands
of gapers with their hands in their pockets or on
their video cameras. blocking streets, even enter-
ing flopded homes, German authorities are dis-
cussing & law that would fme people who harass
helpers by gawking and loitenng.
Remnanp ], Gross
Eérville, Germariy

Saying the Missssippi River exhibits “a mean
streak”™ anthropomorphizes and trvializes a
phenomenon that 1s natural and without malice.
Humuns, like those portraved svmpathetically and
emotionally, bave exploited, polluted, diverted,
and hemmed m the river for centunes. 1 do feel for
those affected, but, please, lot's have less of this
“nature as bad guy” imagery. [t encourages the
adversarinl attitude humans have taken toward
nature for centunes. We must find ways to wark
with the forces of nature not agsinst them.
TERRy BUurns
Toronto, Ontario

The Mississippa flood could have been worse. Take
a scenano of frozen ground and a sudden thaw of
deep snows, combined with heavy spring rains.
The total quantity of water runofl could not be
ehminated. The river channels could only handle a
limited amount, and dikes would cause concenira-
tionsresultingin gven higherriver levels. The solu-
tion 15 1o allow more natural floodplains to act as
temporary reservoirs, reducng the river flows,
The loss of these areas to mirequent Moods can be
weighed against economic 1oss that could result
from flooding. Levees should protect cnitical com-
munity centers and famlities such as power plants,
not small farm communities within floodplains.
A Jous MaccH
Hartford, Conneclicut

The problem with using the natural floodpiain as a
barrier 15 that the floodplam does not stay pul.
Before the levees were constructed. it was not
unusual for the nver to move as much as 50 miles
Interally imnspots. On page 534 one con see examples
of minormovements of this sort in the oxbow Litkes
marking the river course in earber vears. Those
who oppose reconstruction of levees should read
Mark Twain's Life on the Mississipp
CrionGe R, Parrerson T
Somerset, New Jersev

Leners showld be addressed 10 Fogus, Mattonal
Creouraphiee Magazine, Box 37448, Washingtew, 1), C
2003 TH4E8, and shinddd include the sender’s addrexx
and telephone mumber, Not all ferters cun be soed
Fhose thir are will often be edited and excerpivd,

National Geographee, Moy 1984
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[No compromise in 2 GMC Truck. Industrial strength or A vibration-eating balance shaft in Sierra's standard
handy take-home size, you get full strength. As it has engine quiets your fears.
been through nearly a century: GMC Truck, delivering  [Independent front suspension smothers read shock

the strengths of trucks, before it can reach you. While a commanding view of the
|What have we done for you lately? The 1994 GMC road makes Sierma decidedly uncar-like.

Sierra. It's got something you probably don't expect |When you look into your next truck, look into luxuri-
from a truck—refined road manners. ous, take-home-sized industrial strength. To learmm more

[Skeptical? Understood. But put Sierra through its paces.  about GMC Sierra, call 1-800-GMC TRUCK.
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ull you'll find in Dorothy

Dobsont's tourth erade

DOROTHY DOBSON HAS | _—"—

A NOVEL APPROACH TO There's also
TEACHING SOCIAL STUDIES.  [iSt R aiees
of historical novels and
ill the space her voung students need o bring history to lite.

For Dorothy, "memorizing o lot of dates” isn't what's important.
Instead, her students read novels that relate to the period of history they're
studying. After that, anything can happen. From staped reenacrments of
important chapters to creating room-length murals thar depicr historic
rimes and places. Inshort, any activity thar helps them Yexpernience” history.,

For her creative approach to teaching social studies, State Farm

15 honored to present Dorothy with our Good

i 1 i N |
Neighbor Award, along with a contribu-

e =
rion of 32000 in her name o Edich
Bowen School on the CAMpus

of Ltah Stave University,
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Far below the surface of the Gull of Mexico,

one of the first treasures of its kind can be
found. It's an artificial reef, created from a
former Phillips Petroleum production platform.
And while you can't see it, this reef has
artracted the attention of hundreds of species
of fish. As a result, this is something that has

also been attracting the attention of many

commercial as well as recrearional fishermen.
Although we left this underwater paradise
years ago, we took with us an unforgertable
picture of life that will remain deep within
us all. And it is one which will endure for
generations to come. To us, that's what it

means to be the performance

To understand our concern for
theamrmnnent,smwmnﬂsghave

to look beneath the

o fand vot more sboot enviremmenalmmovackons from Phallips,
Plailliges Prtrusiewess Company, 16 -1 n.lil-l-u-..l-ﬂ-n.n:
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On lelevision
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Videos for Kids: Fun Yes.
Facts Yes. Violence No.

b ¢ are determined to pro-
vide parents with the
opportunity o choose
quality family viewing instead of the
enime and pgore that dominates so
muich of TV aimed at children,™ savs
society President (nl Grosvenor,
"Uhr now Children's Television
department dynarmically fulfills tha
commitment.” National Geograph-
ic's first home-video senes for chil-
dien — Really Wild Amiraly —i4
gearcd to youngsters between the
nges of five and 120
The seres s hosted by Spin
(helow), & cortoon globe-on-the-go
who introduces young viewers (o the
wavs Earth's inhabitants fve, wse
their environment. and care for onc
amother. For instance, children see
renowned scientist Jane Goodall
studving the social strocture of
chimps and discover that these pri-
mates, just ike humans, comiort
their voung

LLEEE

Really Wild Anmomaly begins with
three video cassettes; “Swinging

Safari,” “Wonders Down Under,”
and “Dieep Sea Dhve.” 51X more are
scheduled. |'he videos are entertiaon-
ifg. educatronal, and packed with
animils —from Afrcan Hoos to Aus-
tralia’'s spiny antcater,

Spin roams the world, speaking in
the many vouees of actor Dudley
Moore, Using techmiques familusr
from otheér National Geographic T
PrOZramming. Spn presents a soap
opern about colobus monkeys, a
Western aboul sea horses, and &
segment on lifestyles of the weird
e fittle, about & fish called |
mudskipper, 8 marsupial called o
quoll, and 3 mammal that fhies—the
Fruit bat. Each video includes mimi-
documentanes shout ammals. Cirig-
tral music sccompanies the stones.

Andrew Wilk. executive producer
and vice presidant for Children's
Television, says: “We chose to st
with a home-video senes because we
whanted involved viewers, When kids
rin YVORs themselves, they watch
with concentration instead of rap-
ping from channel to channel.”

Children four and under will soomn
have their own home-video seres in

EEERTEInmE, DEF WeOT

E1TAHEH BT

|
i format destgned 1o appeal o that
e, Called GeoKids, it will premaet
m the fall of 19494

Savs Gil Grosvenor: "With this
[N 0T new commiment, we hope 1o
give cmidren A runming stari loward
A future where they can connec
with the exciting, biving world in all
its variety and fullness.”

Heally Wild Animals ov avmilahle
through the National CGepgraphic Home

Video Club gnd in wdro itores
Ao wide

Contestants Face Off in
National Geography Bee

nswering wide-ranging
questions ubout the world is
the skill that will lead ten

smaert kKids to the (inals in the sixth
annusl Nationn! Geography Bee. o
PBS prime-time special. These final-
s will emerge from six million
fourth- through cighth-grade partic-
nants in school and state bees. They
compets for three top prnzes: college
acholarships for $25, 000, §15,000,
and $10 000,

Host Alex Trebek, of feonardy!,
says, “The more voung people know
about the Earth, the more likely
they are (o protect i, "

The National Geography Bee is
sponacred by the National Ged- |
graphic Society and Amtrak
Fhe Mutiona! Ureography Bev airs an
PiS, May 25, 8 p.m. ET.
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R
1 When a child asks “Why,” look it up
in this unique family encyclopediaq,

i only from National Geographic!

‘.f" [

ety visung people age
il cant beecorme “earth expertss” with this —
angle-volume reference work on physical and lo order,
cultral geography, It featores call toll Iree:
® (Wi pages measurnng 9508 117 |-B00-6384077

® gpiore Bl TAOHY godor tllusiranions arcd ooags |
# 0d crossroleronced, alphabeited eniries inthe US and Canadia anb |
|'-.| lore [ewtiires ol land, s L E Lo T A 5 T Womclay thirouely Fri |
e bl re s 1 L R RRLET A [ cl Lbvee aam, ool pan B
plinet. EXPLORING YOUR WORLD s grew o W WTHE TR e SaGtty atie |
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There he 15, Fourth row, second from
the It The ane with the mustache
Cibwvious really,

Maybe not The unsavory-kooking
character vou're lnoking ot = more
fikely to be vour averaee neighbor-
hood slob with a prubby undershir
and g weekend's stubble on his chin

And the real refugee could just as
eastly b e cleanrut fellow on his ket

You see, refurees are post like vou
and me.

fxcepl {or ane thing

Everything they ance hiad has been
beft beehined. Homse, famtly, possessions;
all pone, They have nothing.

A nathing is all they Il ever have
e wie all extend o helpme hand.

We know vou can't give them back
the things that others have taken away,.

LUndted Matints High Commissionsr for Refugees

Tei | @ 1I-|-

We're not even asking for money
(though every cent certainly helps).

bt we are asking thal you Keep an
evpsetn il Andd g samdhe of welcome

L may niot Seem much. But o a
refimes it can mean evervihing.

LINHCR is a strictly humanitarkan
orpanimiton nded only by solumtary
contributions. Currently it is responsible
tor more than 1S mithon refupees
around the world,

Harbeern Froners, UNHCH, PLOL Box 531 15,
Washaryton Th0. 20000



Farth Almanac

south America’s Largest
Lake: Awash in Pollution
he waters of Vebezuela's vast
Marmmcobo havy
béen troubled. Larper thas
Connecticut, the luke covers more
tham 3,00 square miles
Trivim equplly lirge Woes:
tiom, agricultura) runadf,
ATe

['-_.-:|||_“' 5 Bhemne pddresyed

| IS A |||!".1

It tiiffers
il Pl -
mid Taw
lecades of abuse. the

"'--IIII ||E.

A L

[he others, however, drag on
I e moss visiblz
est of 10,000 wells that has grown
' {0 tap a bonanza of ol
I

Bemeinth 15 |k !'._|_|

EVILENEE 1% & 14

hete are o1l sheks around some
MEs, Says Sinr

Holsengus, one of

several consultants from the Great
Lakes Enviconmental Research
Latorstory in Michizan who is
studying the lake
LOU-miie underwaler Spagne
pnetwork of pipelines that gre old
nd feaking.” The pipelines were
bualt by {orergn ol @ MO PATHES. Ven-
crneln’s governnment nationabzed
the ol industry in 1976 but now says
it fss o mimey Lo By the network
Meanwhile, phospoates and othe
ngriculturnl podlutants flow mnto the
lake from surronmding nvers.

But another scourg:

- il
DU Wiorse 1% thie

LW

feiim Il WE 1

pumped mio the lake from Mara- n sepwnter. Eleven months latear
catho ity 's 1.4 million resdents
muiay soon be cased. “The Venezue-

lanE are on the brink of con ;1|qr.i|!|1

the coated sides bore no barmacies,
bt the unecoated sukes did. Buoyed
by his findings. Fischer went to

the spice mant, McCormick & Co.
which tested several poppers with
encouragng resulis. He then pat-
ented o paint, called Barnicle Han,
that should fire up the market when

released Inter this vear

ticelienl seWage-1reatmefil facaulibses
for Marpcarto andd smaller Comomie-
nities,” Bolsengr savs. “ [hese nre
badly peeded. because in some parts
3f the lnke formations of algae nour
ished by the sewage nre ns thick ns
poa soup.” Bolsenga, who studied
the history of Lake Ene’s pollution
for miore than o decode. calls Lake
Meuracabay's situation “much,
MLUCH Warse,

Hot Stuff! Pepper
Paint Foils Barnacles

aihng in Flonda cn
Fischer figured there
mmias! b i hetler winy
of frecing boat hulls from
i by scraping
them or profecting them
with copper-based antitonling
| miarine fife. Ciom
day Fischer bl into 4 Tabasto-
iced deviled egg—"and | won-
dered if barnacles would renct the
SITTHE WALy,
[y test his theory, he conted
floor ties on aone side with cavenne

PEPRET AL d iemiersed them i " H

F-

—— T
e -
-

Nottonal Geographic, Mav 1994
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Farth Almanac

Better Times for a
Mediterranean Seal”

heodoros. 1 Mediterranean

monk seal, 18 the rofy-poly

symbol of conservation
efforts for his species on the Greek
island of Alonmissos. [n 19491 he was
restued by voluntesrs after being
separated from his mother. Treated
at on intensive care station, he re-
sponded well and was released back
mto the waters of the Aegenn Sea.

Living oniy in the Meditermanean

and off Africa’s Atlantic comst, these
seals have long been comsidesed one
of the world's most endangered
mammals, thought to number no
more than 500, Fewer thun 1500 of
the related Hawilian monk seals
survive i the Pacific. and the Cunb-
bean monk seal 15 Hkely extinet, 5o
it wis good news for Theodoros and
e fnends i 1992 when Greece
declared thewr 1slands, the Northern
sporades. p national marine park
complele with patrol boats. Mixed
BOIngs came (e 3ame yoar from
Western Sahara™ coast with the end
of o long guernila war: The dungers
pased by the tighting are gone, bt
fichermen can now refurmn Lo Com
pete with some 125 seals for food,

MUHTT &S S WA WO WL IFL FUrsED

HET L ERENT

Poachers Rapidly Reduce
Tigers to Skin and Bones

asl surmmer's Operation Dragnel
was spectacular—and horrify-
ing. Indian agents netted twao
civches of illegal wildlife products in
a [ibetan refugee camp in Daelhi
The contraband, made up prifmarily
of tger bones, included this leopurd
skull. Most of the haul was destined

ror Ching 1o be ground into mechici-
nil potions.

I'he bones, representing the fate
of af least 33 pdult tigers, weighed
mowre than a thousand poynds and
could have fetched smkgelers hun-
drads of thousands of dollars. Yel
ime mun arrested in the raid wold
palice that he could procure another
2. K pounds of tiger bones within
i month, These are chillmg oum-
Pers 10 & country where beoween SN
wnd 1,000 tzggers have been Killed
dunng the past three vears. As fow
a6 3, LN remaan

The world's tigers have
dwindled to abouat 5. 000,
and pressure is growing on
the |3 niations with tpers
to crack down on pORe-
ers. The L. 5. threatened
ECOROMIC Sanctions
aguinst Dirwan and China
|ast vear-—a Damoclean
sword that has produced
wome results, Both coun-
(res banned the sale of
medicines made from tiger
bone and rhino horn, but
LOMe Conservationists
want all stocks of bone
and hom destroved

Tiny Spiders Commit
“Insecticide’ Neatly

rifully camouflaged, & female
crab spider takes an the gold-
en hue of her host flower to
ambush a syrphd ﬂ].-' on which to
dhine. She can also match & white

BESflns st i1 aiiigR

forwer with her sirategy of decent.
Numbermg about 3,000 species
worldwide, these wily spaders spin
no webs to énsnare their victims. In-
slend they sit mationless and awani
fhies, bees, or moths, They <lowly
embrace therr prey with ther legs
then suddenly lunge, stabbing their
rangs into the prey's head and in
jecting venom directly intoits bramn
dut neatness counts. -All spiders
Lquefy thar victims ™ nnards with
eneymes before eating. Most crush
and dismember the cxosxeleton 1o

jifiniFrFmriagy TR AT H Fm

AR E T G

gl a1 the soft tissues, so the area
looks ke a mimature battle zone
Hut crab spiders make just two pailrs
of fang punctures—one m-the head
Or neck ., the other m tho abhdomen —
and drain the corpse dry.,

—Joaux L. Eiam

National Geographic, May 1904
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To ReEAD THIS HEADLINE.
INTREPID CAN DO

10 MuiLLioN THINGS.

It hardly seems possible. Hut [odge s dordlah
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| s that I fen modion e
| ...... FIrarTiul L e i 5] - LY

|t NI ae el
hift pomnts bor opmum r e - .
el =0 T FrE i pamear . . *;

[EMET OEIEE 1 |
el g Pl FVEeEn rmuiniEam i [} o |
] FEETE VL WAl i
[odm e [
LITLAEANE, W H | thi
sl ot H i, | | = commpsuite
ek an entl
I ! MEveEr Wil

INTREPID (B TH ENEW DODGE




On Assignment

or as long as he cun

remember, ornitholognst

(IEORGE ARCHEALD has
loved birds. For a Sibenan
crane named Kamsar, the feck-
g t& mutual, “She thinks I'm
her mate,” savs Archibald, who
Admits 10 leading the lady on
During breedmga season the
director of the Intemational
Crane Foundaton in Baraboo,
Woontm. moves his office to a
hut near the crane’s pen to pro-
vide round-the-clock attention
He regularly takes her dancag
[right), following her lead in the
wing-flapping cha-cha of crane
courtship, The activily stimu-
|ates the crane’s hormones In
preparation for nrtificial insemi-
nation. s all part of the foun-
dation's oot (0 propagate
dwindhng cribe populaiions.

“We have all 15 species of the

world's cranes.” reports Archibald,

who encourages the public 1o Visit
“It"s the first nme since Noah that
they ve all been together.™ Appri
printely, the birdman has been

BEE NTEFE SRR

appointed to the Order of the
Crolden Ark by Prince Bermhard of
the Metherlands. He has also becn
awarded a MocArthur Foundation
fellowship and the World Wildlife
Fund Cxold Medal for his work,
Semor writer Nopr Grove hasn ™

TR

stopped to rest often in his 25
vears with the CrEcGRATHIC. A
believer in writer partcipation,
Mirel has dirven combines with
wheat harvesters in Kansas and
built 8 Mark Twain-stvie raft and
ridden it down th Mississipp
He's hiked the Appalachian Trail
und danced with Yemen trbes-
men. MNothing bests putting 4
pack on your back and getting
ot there,” he says.

*Out there™ this Hme was
Adaska s Wrangell-5t, Elias
Mattonal Park and Preserve,
which he says *makes you sense
what thns countryv once wag,”

Meoe] was a schoolteacher m
Ransas betore becoming a news-
paper reporter, He moved on Lo
Cleveland, Chio, then Washing-
von, I, C., isa writer for Scripps
Heorwiird. The formar Liwi farm boy
has nlways been ot home in the out-
doors, " Wheon | should have been
doing chores as o kid, [ was often
wandermg awaey into the woods, ™
he remembers. Mow he does i for
a lving
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