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Viexandra Avakian, who accompanted
the women to therwr aene for a rarve glimpse of everyday life in Iran. She and author
en Montaigne traveled the length and breadth of the countryv, which has beei
virtually closed to free movement by Americans since the revolution in 1979
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reformist president Mohammad Khatami. He won 70 percent of the vote but has limited power.



N A SPARKLING AFTERNOON 1N APRIL, three young couples climbed
the steep hiking trial that tollows the Darakeh River o northern
Tehran: The river rushes out of the Elbure Mountains, whose soow
covered peaks form a majestic backdrop to the nondescript sprawi

aof the ¢ _:p||.-.| Al nearly 5,000 feet the aren along the Lyt akeh 18 o

of the tew refuges from the dirty air and camor of Tehran, and on

thas Friday, an Islamic day of rest, the couples were chatting easily as they strolled under willows and

plane trees loaded with brilliant green buds, They passed vending stalls where merchants offered

l.!-.lr'l._'l,l'- ol viriehies Ol nets .L|n| dried frults o

sovclas cooled in old bathtubs hiled with lh!.',il.|
river water, Men popped corn on propane
stovies. Nearby, people patd 4 few hundred rials
Labout a dimie) to a man whose parakeets told
fortunes by strutting along a boe of Tolded
papers and pecking out missives that predicred
wiealth, long hives, and marriage

Sudcenly a stranger m cvillan clothes ap-
proached one of the young men, Majid Rahai,
varking, = What are you gomng? Why are you
holding that woman's hand? Are you alrawd

someone will steal her?” In lran, displays ol

aftechion between the sexes, however inhocu
os, are [rowned on
| e IIII.Ilfl'_-.I'll'lr Wik a dhistn A term often ased

s

aragingly to describe people who, with the
plessmg of the aul

vorihes, acl as E'-”""'l"”"" i1l
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the members of a loose-kmt Islamic militia,
many of whom served as swucide fighlers in the
war with lraq from 980 to 1988,

public morals. The word originally a

The young people were indignant at the
ater | sat
with them on a carpeted platlorm abeve the
river, drinking tea and listening as they vented
thear anger. They sakd they had vited for the
populiar new president, Mohammad Khatam

4 moderate clergyman. intellectual, and

FOFINer minister of L".Il.rllr‘.' |-'.'|I|| Fuan an a |1i:..!|

fRLFsioT ||I.I.| JI'.'lLl |:|!-I.'i| .'IEIJ'I!-:!!'."-.

T 0 @RdileT OpPCTInGSS |"I'~."I_'I'~ZL'l'§r' becanse

they were hired of thes kind of meddling from

Marco Polo called i the “vood and nobie”™
LY o !'l-'.'l]. fdr fErHCeTd FOYRPT W II|'|"I'|" ST
T TS |II'|'|.I [ LA |I fil |I'I".i |!I|I.|Ilrllllll'|:."| .I"Il'lj [l Iy

miake 1ce by harnessing the wind. A ldth-centiiry

I. Pl 1 1 I ] :
miosaue still dorminates Yozd's olidest guarter

] BAAT IR AL dxEEhi A EETL ., TLYEY Jiaihi)



the die-hard defenders of the Islamic regime.

“The peniod of Khatani has come, and the
."'.'Iill.1 il those Pevp
SN TOLssETEn
dent, as the others nodded in aereement.
ter Avatollah
Rhomemm and s devoted followers overthrews
Shiah Mobhammad Rera Pahlavi—the last in a

ine of Persian monarchs dating back 1o Cyrus
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d 2d-vedr-old university sty
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Rithollah

i 559w, —and mstalled o religious govern
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lran has been
Indergoing an uneasy transtormation, a se
ond revolution in as many decades and one

Ll s

s to soften the overbearing rule of the
tHeocracy

“When
society that has graduated from the school
o} fundamentofism, Maohammad Jafan
Mahallaty, who served s Irantan ambassac

look at lranan society, | sée 2
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to the United Nations under Klwaneind and is
now a professor in the United States,
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Seven years after censors found fault with his last film, Bahram Beyzaie, in green, is shooting
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that the theocracy be scrapped), the big
question is how far Khatami's gennality and
popular support will carry him in his contest
with the hard-liners, headed by Avatollah Ali
Khiamenei, the “supreme leader” of the repub-
lic, What is certiin, however, is that Tranjans,
after two decades of war and revolution, want
some freedom and levity back in their lives,

"People are very tired,” said Farideh Farhi, a
political saentist. "We didn't expect so much
austerity, Severity is against our nature, We like
fun, We like color.”

Certainly that was the country | found dur-
ing a seven-week visit to lran, o stunning land
of desert plateaus, verdant Caspian shoreline,
and two great mountain ranges; the Elburz and
the Zagros. | had traveled i Iran in 1974,
several years before anger over government
corruption and the shah's pro-Western, anti-
clerical policies would ignite the revolution. |
arrived this tme with stercotypical images
of the Islamic republic in my mind: the men-
acing, bearded face of Ayatollah Khomeini,
the 52 blindfolded American hostages, the
black-robed women burning the United States
flag: But these images faded as [ met with
warmth and hospitality, surpristngly little anti-
American sentiment, and a people longing for
improved relations with the West and a more
promnent place on the world stage.

| also discovered that under the Ishimic rev-
olution many Iranians had seen basic improve-
ments wm thewr bves: Paved roads, water, and
electricity in most rural areas; access to higher
¢ducation for the masses, especially wonmen;
and a greater sense of unity in thas richly
multiethnic nation, whose population includes
51 percent Persians, 24 percent Azerbaijanis,
7 percent Kurds, 3 percent Arabs, and numer-
aus tribal groups.

Although the mood of Tranians hos shifted
under Khatami, the fundamentalist laws and
customs of the Islamic republic remain in
place: Under Iran's constitution the real power
rests with Khamenei, the orthodox heir 1o
Ayatollah Khomeini, chosen by a council of
rehgions leaders, Khamener s not nearly as
popular as Khatami, nor does he have the

Atlanta-based writer Fen Mosiraicse wrote aboat the
Trans-Siberian Railroad for the June 1998 mugizine.
ALtEaniga Avakian gained imprecedented acoess (o
lran for this coverage, Her photographs last appeared
in the September 1998 article abnit Romanfa
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following of the charismatic Khomeini, who
died in 1989 and s still revered by devouat Ira-
nians. Yet Khamenei and his allies control the
army, the police, the judiciary, and the Rev-
alutionary Guard, a volunteer unit originally
created s a parallel force to the army, They also
hiave a core of powerful supporters, includ

ing businessmen and burcaucrats tied to the
regime, as well as veterans and war widows
who receve government stipencls,

Today the struggle between the two sides
overshadows  everything else, and change
comes in fits and starts. Newspapers prolif-
erate, exploring the limits of the allowable, and
then are shut down; reform politicians, such as
Gholamhossein Karbaschi, Tehran's mayor, are
comvicted on dublous corruption charpes; hve
critics of the regime are mysteriously killed,
and the povernment announces that rogue
agents of the Intelligence Ministry have been
arrested tor the slayings.

saw FIRsTHAND how flud the situation

15 when | interviewed Mashallah Shamsol-

viczin, the editor of Socrety, one of

the country’s new, rambunctious news-
papers, Shortly after the revolution Shamsol-
vaein wis the frst ecdhitor of & mibtantly Islamic
newspaper. But he had mellowed, and in early
1998, encouraged by Khatami's brand of glus-
nest, he founded Socety, located m a house
m central Tehran, Shamsolvaezin, a chain-
smoking intellectual, smiled as he recounted
how his newspaper had broken new ground
by printing mildly critical stories about the
governmen! and by publishimg two front-page
color pictures of women—aone i tribal dress,
the other in 4 Western -stvle wedding gown.

“We have freedom ol speech in Iran,” he
joked. "But it's what happens after we speak
that becomes a question.”

e would soon hnd out. The increasingly
bold editor published several wugh stories,
including an: imterview with an opponent of
the regime who had been jailed for 15 yvears
and tortured. In June 1998 a court that over-
sees the press ordered the paper closed, Sham
solvaezin opened another paper, Tous, which
published a number of controversial articles
andl was shut down an vague charges of under
miming national security. Authonities then
tossed Shamsolvaszin in jail for several weeks,
Undeterred, he started a third newspaper.
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As the larger struggle has unfolded o lran,
many citizens have watched quietly, hoping
Khatamiand the reformers will prevail,

“We are a very complicated people,” saad

Shahla. Lahijl, a publisher and advocate of

wonnen's rights whe bves in Tebrn, Lubigi s u
handsome woman with pale skin, promiment
cheekbones, and a deep, infectious laugh, "We
always live two lives—one outside the home

1.2

and one inside. Obedience was always for the
outside. Disnbedience was for the inside. Out
sidle we don't trust anyvone. It 15 the reason for
o stirvivil, We had all these invastons, but we
still have our language, and we still have our
hard, We obsey the invaders, then change them,”
lran’s 2,500-year-old civilization has sur-
vived invasion by Mongols, Turks, Afghans,
and miany others. Lahip's unspoken message,
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of o hissing kerosene lamp, a gaunt man with
sunken cheeks covered in white stubhle relaxed
with the gregarious Mostofi and spoke freely.

“lslamiic government 15 a myth; it's propa-
ganda,” said the man (whom I'll leave name-
less ), echoing a widely held senttment that the
ruling clerics and their families have become
nearly as corrupt as many of the shah's top
officials were known to be. "1 doubt these
peaple are working for Islam. They're just
collecting money for themselves.”

He alse doubted whether the president
could get much done in the face of intransigent
hard-liners, "Khatami has good policies, but
he can't challenge the powers against him,”
he said. "He can't even move a glass of water
from here to there.” Indeed, understanding the
intensity of his apposition, Khatami  has
moved very slowly on reforms,

That might | unrolled a thin sleeping bag
on the flar mud-and-straw roof of one of the
ahandoned houses, The hard bed made for a
fithul mght, but the discomfort was oifset by
the sight of the moon creeping across the sky,
suffusing the rugged desert landscape with an
ethereal hght.

HE HiGH Hopres Iramans had for Kha-

tami have been tempered by time and

the slow pace of change. But two years

ago his candidacy stirred passions
that caught the fundamentalist regime utterly
by surprise. One of four presidential candi
dates approved by a religious council, Khatami
delivered a restrained, often populist message
that caught on like a prairie fire. He empha-
steed respecting people’s privacy and guaran-
teeing their “civil rights and freedoms.” His
gentle demeanor, as much as his words, won
over the Iranian people.

“Evervbody was depressed,” said Shahla
Lahiji, the Tehran publisher. "It seemed that
laughing was lorbidden. Khatimi had a huge
open smile. He showed he cared about people.”

His election also showed that the yearning
tor change cuts across franian society: women,
resentful of inequities and restrictions; jour
nalists, intellectuals, and artists, chating under
government censorship; workers and  busi-
nessmen, weary of the economic stagnation
brought on by the government’s nshandling
of the economy; anid, most of all, the voung,
In Iran 40 million people are younger than 25

14

years old. Comprising two-thirds of the popu-
lation, they are the baby boom thar followed
the 1979 lslamic revolution. Many of them
have no memaory of either Ayatollah Khomeini
or the birth of the Islamic republic,

In the small town of Zagh Marz on the Cas-
pian Se¢a a fisherman in his early 30s, Abadin
Salimi, invited half a dozen teenage girls to
chat with me one evening,. Sitting on the floor
of Salimi’s home, the young women said they
witrited to retain Trantan and Islamic tradi-
tions, such as tightly koit families and réspect
for elders, but the theocracy’s steady drumbeat
ol anti-American propaganda had done little
Lo blunt their keen interest in the West.

When | asked one of them, an | 8-vear-old
teacher who declined to give her name, what
appealed tw her about life in America, she
talked of the freedom to enjoy simple pleasures
i miuxed company.” Things like nding a bicycle
or swimming,” she said. “We have wishes for
erjoyment and-a different lifestyle, but with
this government we can't achieve them.”

Throughout the country, state-controlled
radio and television do their best to weed out
“corrupting” Western intluences. But the Inter-
net and surreptitious satellite dishes are begin-
ning to shred the Islimic curtain with which
the authorities have sought to shield Tran.

Interest in the West has also been heightened
by the close contact between Iran and its dias-
pora. An estimated one million Iranians, many
of whom fled after the revolution, now live in
the U.S,, Canada, and Europe. | saw the effect
of these expatriates at a wedding one evening
in a middle-class neighborhood in Tehran.

A dark-eyed beauty of 22 named Toktam,
wearng a bare-shouldered, Western-style wed-
ding dress, was marrving 3 1-year-old Hossein,
who runs a rental-car agency. Her family had
lived for years in San Jose, Califarnia, awd the
ceremony, attended by several dozen guests,
was a blend of American and Persian tradi-
tions: A mullah read the vows to the couple as
older women in chadors looked on. But before
the ceremony the mullih had ro avert his eyes
from temale guests who were dancing provoc
atvely in sexy gowns,

For sheer brazenness, none of the women
could match Toktams  |1B-year-old  sister,
Azadeh, who had long dark har and black
eves, Azadeh, whose name means “ireedom” in
Persian, spent the first 12 years of her life in
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Men and women mix epenly on the slopes of Shemshak, a ski resort in the Elburz Mountains,



At the less liberal Dizin resort, morality enforcers insist that the two sexes ski on separate slopes.



northern California, She wore a tight, royal
tlue dress that spectacularly violated the
slamic dictum against showing curves. Danc-
ing around the room, she showed a lack of
inhibition that seemed, well, un-Persian. She
told me shie chafed under the restrictions of the
[slamuc government and had been a rebel at her
all-girls school in Tehran,

“I dont like it here... |l can't wait to go
back 1o America,” sald Azadeh. "You cm'’t walk
down the stre¢t without someone bothering
vow., How can you be a teenager here? You're
always 50 or over. . . . P'm really tryving 1o take
the best of American culture, like being honest
and direct, and mix it with the best of Iranian
culture, liké the way families are so close, and
become a better person.” In the authoritarian
atmosphere of Tran, Azadeh was a fresh brevee
of freedom and irreverence.

Young women like Azadeh demonstrate that
patience with the sexually discriminatory laws
of the Islamic republic 1s dwindling, Women's
rights advocates say inequities still exist in lra-
nian family law, citing statutes that allow a man
to have several wives and to divorce more easily
than a woman and that give fathers preference
in custody battles. Despite the constraints,
wOmen are more inlegrated into Trnian soci
ety today than they were under the shah, mostly
because higher education is more accessible,

Irnian women are, in fact, among the most
educated and accomphshed in the Mushim
world, Before the revolution 35 percent ol
women were literate; now the rate stands a1 74
percent. In the shah’s time about a third of
university students were women; now waormen
make up fully half of new admissions, Better
education is paving off professionally: Todoay
ong in three Iranian physicians is a waman.

Shireen Ebadi, a lawver and former judge,
whom [ met in her office in central Tehran,

explamed this seemingly paradoxical progress,
“Before the revolution many  traditional
women would nol go W0 university or work.
But because the revolution made these places
so accessible, conservative famihies let their
daughters go to university and into the work-
place.” But this had an wnintended con
sequence. "With the revolution, many women
came aut of the Kitchen, Women who emerge
into society cannot be oppressed anymaore.”
Iranian women have indeed begun testing
the himits of freedom. Women are still required

|

by law to observe the hegah, the lslamic dress
code, by covering their hair and the curves of
their bodies: But in Tehran and other cities it 15
now common 1o see young women showing
hair under their scarves and wearing makeup.

N THE HinTERLAND, where the roots of

Islam go deepest, women are emerging

mare slowly. Climbing abave the scorch-

ing plain of the Dasht-e Kavir, | visited
Ehvor, an emerald green oasis of plum, apricot,
and walnut trees tucked into the folds of the
barren, dusty brown mountains, Other than its
renowned orchards and waltut crop, Khvor's
mainstay s carpet weaving.

In one hoose [ watched as Tahereh Salmami,
20, and her twoosisters, ages 16 and 17, wove a
carpet. Sitting erect behind the vertical carpet
frame; Tahereh—who has been weaving since
she was | 1—deftly threaded wool through the
strimg gundes and bred off instructions 1o her
sisters. Asked how she liked her work, Tahereh,
who wore glasses and a white primt chador,
replied, “If we didn't like it, we wouldn't do it

In nearly every houschold e Khvor young
women like Tahereh make carpets to sell to
dealers in nearby Tabas. The carpets usually
bring from $300 1o $1,000, a handsome sum
in a place where the average monthly income
15 less than §150. The village school ends at
fifth grade, which is when most girls drop out
o begin weaving, While some families send
their sons to middle school in Tabas, they
prefer to keep their daughters at home under
sheltering parental wings,

Standing beside the girls was their father,
Mohammad Salmani, a balding, retired laborer
dressed in a T-shirt and baggy trousers. He has
ten children, so the extra money his daughters
make s important. He said he will use it
help pay thewr dowries, which could amount
o 52,000 cach. " They are the hardest working
girls in the village,” he said proudfy.

No amatter where you go in fran, people
seem preoccupied with making ends meet.
Leaving the desert, Mostoh and | headed to
the Caspian Sea plamn on the north side of the
Elburz Mountains. After the scrubby, khaki-
colored vistas of the desert, it was a relief to
e i a lorested landscape once again,

Dnving past brilliant green rice fields, we
saw a man the width of a door puttering down
the road on a matorcycle, the back of which
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Diverse Faiths

Lamb’s blood {above) commemorates the A.D.
680 martyrdom of Imam Husayn, a figure
revered by Iran’s Shiite Muslim majority. Iran is
mare tolerant of religious minorities than many
Mideast countries, attested by the presence of
synagogues where Jews instruct their children
(top right) and temples in which Zoroastrians
practice their ancient Persian faith (right). But
human rights groups charge Iran’s Shiite gov-
ernment with vielating its own constitution by
subjecting non-Muslims to varying degrees of
discrimination and persecution. The most egre-
gious cases involve devotees of the Baha'i faith,
considered heretics, and evangelical Christians,
distrusted for their ties to churches in the West.
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cansed a shde i o1l revenue from
o huge
sethack considering that oil 15 Iran's num
one source of export earnings

Sinee the mception of the Islamic republic

e economy has suftered other blows as well

I
the flight of many of the country’s business
and rechnical elite, the protracted war with
Iraq, trade sanctions by the LS o doabling ol
the popwation. The regime worsened matters
b industries;

| bilhon dotlars 8 vear to

v nationalizing all  the

| ".'El-.'.iII!-'- mioTe than

TTRaR]ENT

IHAR: TESTING THE WATERS OF REFORM

A mirror's many facets reflect o uniform
rediity i Qam, whtere women approach ther
entrance to a strine. Witl sorm E.'J,rﬁ'llu theology
stuccliertts, Com Tuas supplanted An Najaf, frag,

(s Hhe wiorkd 3 cemder of Shete scholarshnn

subsidize the prices ol gasoline, bread, and

CIECITICIEY S disCouraging [orcign imvestmen! [y
confiscating  busmesses; and allowing  shady
o dominate such

uniporiant areas as real estate
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President Khotamis allies sav he undet-
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eoonomics,. i
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splits and by clerics wit

standing ol
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state-subsidized gasohne, which, at 12

a zallon, 15 the worlds cheapest. That prroposal

|l

proposed raising the price ol

cCenis

wils shot down by the conservative parliament,
which preferred to continue popular pohicies.
Asa result of all this, Tamibies Like the Shateis
are having to make do with less. The average
mncome of [rmmans i 199 dollars has tallen
from about $2.600 1n 1976 10 $1.800 today
Even so; lran 1s not an impoverished nation,
Itideed lranuans have a hiving standard MMy
times hi
siitith
Afphanistan, and Ind.

her than thiose of thewr central and

T

wsian  neignbors, such as  Pakistan,
While the atling economy and heavy-handed

rehgrous rul support for the

leader, Al Khamenei, he retaing o

ardent [his conservative

have eroded
AU I
Lore Ol followers
bulwark 15 closely tied to several phenomena:
hMuslim beliel in

the revolation, and the war with lmag.

devoul faith, continuing
[ feed the fire of devotion to the regime, one
need only wvisit Khorramshahr on the Irag
torder. The city suttered more than any other
during the war, which began on September 22,
1981, when Saddim Hussemn mvaded Iran to
reclinm what he contended was brag terrmtory.
he war dragged on for cight vears, killing an
estimated mullion peopde all rold
Near the northern end of town
the Shatt al Arab waterway—the border with
Irag—1s a neighborhood where date palms

once grew i profusion among the mud and

i Il!"i.|_' [

brick houses. Plattened during the war, the
padm trees and old houses have been replaced

by rows of bwo-story I"H-.i'_.[l.' SEUCCC P TTITIENIS.



Such rebuilding has encouraged people to
return to the city, and the population 1s climb-
ing back toward its pre-war level of 150,000.

Habib Egbalpour, 70, and his wife, Zinat
Parvaresh, 63, live in one of the new apart-
ments. Two of their sons were Killed hghting
m and armound Khorramshahr, and they spoke
with passion about the martyrdom of their
hovs in defense of the [slamic republic.

“We are proud we lost our children, Allah
be praised,” said Mrs. Parvaresh, pulling o black
chador over her chin as we sat on the carpeted
Hoor af ther hiving room. "We hold our heads
high, thanks be 1o Allah.”

They likened their sons to lmam Husayn,
the grandson of the Prophet Muhammad.
Husavn 15 central to the religious fervor of
many lranians, some S0 percent of whom are
membiers of the Shiite branch of Islam, not the
Sunni one, which predominates in the rest of
the Muslhim world. In a.oc 680 thousands of
sunmi warriors from present-day Syria killed
Husayn and scores of his followers ar Karbala,
i what is now lrag, The battle deepened the
schism between Shiite and Sunm lslam, and
to this day the martyrdom of Imam Husayn
nsperes in devout Iranian Shites a sense of the
nobility of sacrifice in the face ol oppression
and threats to the motherland.

"My sons are fillowing in the path of Imam
Husayn, and when they are in the other waorld,
they are helped by Imam Husayn,” said Mrs.
Parvaresh, whose boys were 17 and 21 when
they died. Because of the familv's loss, gov-
ernment foundations, including the Martyrs’
Foundation, provide them with a free apart
ment and pay them a stipend of 360,000 rials
a month (about $120).

e war s still a palpable presence

in Iran: Thousands of city streets are

named alter martyred soldiers, mar-

tyrs’ cemeteries with flapping green-
and-red flags (green 15 the color of Islam and
red signifies the martyrs” blood) exist in vir-
tually every village, and gigantic murals of
well-known martyrs are painted on billboards
throughout the country. Every year in obser-
vance of the martyrdom of Imam Husayn, Iran
marks Muharram, a month of mourning in
which people march through towns and aties,
flayving themselves with chains and reciting
tiles of the nobility of his sacrifice.

24

| was in Isfahan on Ashura—the tenth day of
the month, marking the moment of Husayn's
death—when the ceremonies became g pep
rally to cheer conservative political forces and
attack the United States, The focus of Ashurain
Isfahan 15 Imam Khomeini Square, a stately
quadrangle flanked by several great monu-
ments of Persian architecture. Among them
5 the Fnm Mosque, completed in 1638, whach
rises above the low-slung skyline of central
[sfahan, its cerulean dome and beige trim
matching the desert sky and sand.

Thousands of mourners filed through the
sqquare, including members of the Revolution-
ary Guard. Barcloot, many of them weanng
the red-and-green bandannas signifying their
desire to make the ultimate sacrifice for Islam,
the mourners trotted en masse past the review-
ing stand. chanting and pounding their chests.
Standing just a few feet from these die-hard
defenders of the republic, feeling the concus-
sive thump of hundreds of fists on chests, |
telt @ wave of awe—and fear—run through me.

The speaker, referring to the Amencan and
Western culture that was creeping back into
Iran, priosed the demonstrators and declared,
“These are fighters for Islam! Yesterday they
were at the war tront fighting the enemy. Today
they are fighting a cultural invasion!”

The bearded men ran in rows through the
square, " We are goang 1o blind those who love
the United States,” they chanted.

The zealotry was an unnerving reminder
of the Iran that President Khatami seeks to
moderate. As the men filed out of the square,
| hurried after them, wanting to find out if
their personal opmions were as herce as their
public slogans.

"Whenever relations between a wolf and a
sheep become good, then we can have good
relations with the United States,” Hanud Reza
Salrmian, a 30-year-old computer technician,
sard, as his cohorts nodded in assent and
pressed 1non me: Une man warmed me nol to
twist what they were saying: others heaped
scorn on the LLS. povernment. Quietly my
transkator urged me to leave, and we squeezed
through the marchers and disappeared into
Imam kbhomemni Square,

A few miles from ancient Persepolis in rural
Fars Province, Behnam Fallahi and other tarm-

ers pay hittle heed to demonstrations in Isfahan
ar nearby Shiraz. (Continued on page 30)
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An Economy at Low Ebb

Iran has 9 percent of the world's proven oil
reserves, most of it in Khuzestan (left), a pri-
mary target of Iraq during the eight-year war.
Iran depends on oil for 80 to 85 percent of its
export earnings, and as prices have fallen
through much of the 1990s, its economy has
struggled to stay afloat. Famed Persian carpets
help, as do pistachios, the third largest export.
Despite increasing competition, Iran remains
the world’s largest producer of the nuts—many
grown in Rafsanjan (below). Iran is hoping to
encourage fresh markets by developing a new
“silk road,” a rail line between Central Asia
and Iranian ports on the Persian Gulf, such

as Bandar-e Abbas (bottom left).




Despite government efforts ro force them to settle, Qashqgai nomads still hew to their own



ways. Thousands roam Iran’s southwest, tending sheep and goats and spinning wool for carpets.



(Contmued from page 24)  In the shadow of
high brown clifts where ancient Persians left
carvings of battles fought against Roman
imvaders, farmers toil o produce the 25 or 30
tons of wheat needed to support their families
from one vear to the next.

When | met Fallaha, a slight man of 27 n
mud-splattered  clothes, he and two other
farmers were clearing debrnis from irmigation
channels in a plot the size of several foathall
fields, As we talked, a hot, dry wind rippled
the wheat, "Is 100 percent better now,” he
sald, “We can deade things for ourselves,
talk for ourselves, In the old davs nobody could
say anvthing. They were really under pressure
from the landlords.”

He was referring to the landed aristocracy,
which until the 1960s ruled Iran like a hiefdom,
with prominent families owming entire vil
lages. The last shah began a major land redis-
tribution, and atter the revolution the Islamic
authorities continued to break up large prop-
ertics and give the land to peasants,

Other changes are visible throughout the
wide, irrigated desert valleys, dotted with
buttes and Hanked by rocky slopes. Nearly
every village has new paved roads or telephone
lines, electricity or irrigation pumps—all part
of a program for rural areas under the auspices
of a government minstry called the Crusade
for Lonstroction.

In Shiraz the head of the Fars Provinge
branch, Abdul Karim' Razavi, ticked off the
accomiplishments of the lamic republic. In
Fars the regime has paved 1,631 miles of roads,
graded 2,463 miles of dirt roads, built 4,465
feet of bridges, installed new drinking water
systerns in 1,340 villages, and increased the
number of villages with electricity from 324 1o
2,044—89 percent ol the rural population.
These gains, he said, dre representative of prog-
ress throughout Tran.

“Before the revolution we can sav that
the government led from the top down,” said
Razavi, who wore the look preferred by
officials-—neatly trimmed beard, dark suit
coat, no tie. “Now people participate. Before,
people living in rural’ areas thought they
should mugrate to the cities. Iv wasn't econom-
wcal to stay in villages. Now it is.”

{Onereason life i1s better in the countryside 15
thit the lslamic republic has managed to slow
a population hoom that has severely strained

R 1L

the country’s social and economic fabric. After
1979 the regime exhorted people to repro

duce tor the motherland. The average ranian
woman had six children, and the country was
growing by more than a million a vear, Today,
thanks to public education, free contracep-
tives, and publicity campaigns  emphasizing
the advantages of having lewer children,
family size has been halved. (At the same time
life expectancy has nsen from 60 to 72 years,
and infant mortality has been reduced from
9 deaths per 1,000 births to 26,)

“Fach Muslim has the right to good
health care and proper food, cothing, and
education.” said Mohammad Ansari, the physi-
cian at a health clinic in Segzi, 4 small wwn
near Istaban, "I people with large families are
not in a position o provide those, then we
need family planning.” Anpsari invoked the
words of Irmam Ali, son-in-law of the Prophet
Muhammad. “He himsell said that the fewer
the children, the more peace of mind.”

HE IRvocarion of an ancient Islamic

figure to further the modern goal

of population control 15 but one

example of how the current regime 15
attempting to reconcile the old and the new,
the religious and the secular.

Further evidence of this can be seen at
Qom, home of a renowned religious seminary
where  Avatollah Khomemni and many ol
Iran's religious leaders studied. There, amid
the tranguil turquoise-and-green mosaic-tile
seminary buildings and gold-domed mosques
Is an incongruous operation: the Computer
Research Center of Islamic Sciences,

“Islam encourages us to use technology and
knowledge,” said Assadollah Moslemitar, the
deputy director of the center. He accompanied
me to a long basement room where turbaned
scholars and students sat behind banks of com
pruters, dissecting holy texts using Windows 95

ar tramning to become software engineers. The
center’s statf members, all mullahs, produce
llustrated CD-ROMs of the Koran and other
religious products, which are sold worldwide.

“"With the Internet all human beings wall
improve themselves,” said Moslermifar. 1 think
there are ways to avoid corruption on the
Internet and take the positive points,” The
FOVErMMENt permits numerous companies to
provide citizens with access to the Internet
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A Nuttesring banner
heralds the goal of plan-
atary scientist Pascal
Lo, leader of two dozen
resaarchers who spent a
manth lagl sumimer on
Haughton's rocky hills,
Dy, cold, and barren,
the crater has bean an
ideal Mars stand-in for
gxpariments in lake-bed
core sampling, robotic
mapping, ground
panetrating radar—even
group dynamics. Says
Lee, "Everybody feels
like an astronaut hera”

beneath its surface with radar, and conduct

other experiments (o assess the crater and i

environs. Thev are preoccapied by two gues-

tons: What can Haughton tell s aboot water
on Miars? Abouit life on Mars?

At Hesolute on nearby Cornwallis Island,

I jom a group of scentists boarding a de avil

land Twrn CMter. Cranmied

RE with more than a ton of pas

PROJECT

sengers and cargo, the win-

Eupp.mﬂd; engine vawlts nto the an
part by after a short takeoff roll and
YL SOCHEY

seftles into the 45-minute
thight to the crater. We pass
aver Devons  preapitows  headlands  and
deep, fHordlike valleys, and we land beside
the Flaughton River un rock and gravel—mno
one woukl call this a runwiay—at camp,

All piteh i to unload. Fuel deams are simply
heaved out and crash to the ground. An all
terratn vehicle, ar ATV, lands on 1ts wheels
aril bounces, demonstrating its oughness,
As | pitch my tent, [ leel a profound sense ol
aloneness, We are |3 people on an iand about
the size of West Virginia.

After a pep talk from expedition leader Pas
cal Lew, a planetary scientist from NASA Ames
Research Center near Mountain View, Califor
nuy, we procesd to camp routine. Geolouist
John Schutt brefs us on riding AT'Vs, our prin-
cipal mode of transport, and how 1o handle a
shotgun in the event of a polar bear incursion.
Will lead slugs and buckshot stop the Arcnc’s
largest carnivore?

:"'il.'ll'lhl - I. ]"'FE'!E’I' TIJ !ll."|1| LIl LELAR I?I'.Ir'I.'|:|]'"|-"'I-'-'.||'|'|iI'EF_
timprarlic . ' At !
o el dog, a massive half Saint Bernard, half husky
| named Bruno, veteran ol several trips to the
north magnetic pole and responsible for sale-
guarding skiers from bears. Liast vear he drove
‘ =Tk off a bear approaching this camp.
I [}
g = We squeeze into a 14-by-12-foot mess tent
T . i ad ; . iy :
L De h! e for dinner, sitting on freever chests rimmed
. Metoha® - .jh; " by giant cans of pork and beans, spaghett,
_— L = wef f -
‘ ATy and chili plus jumbo cartons of tea, vatmeal,
| c A NIA u’}n,.. ¥ dried milk, and mashed potatoes, Geologist
| i s il g iy Bce—t el Y and 27 :
| - e Jim Rice—6 feet 3 and 220 pounds—oomues
e el b | . :
e , : o .-"_':'-T!-' through the tent flap like a loose icebery.
TS g il o ) Amid three long tables there is scant room to
dheh| s s W ol MAancuver,
E Poked ) R : : it
| il el el e - L n ol An adpcent tent of equal sire is strewn wath
i :q; 1 ': i E 1 =
e LML R = spaghetti bundles of wires, cords connecting to

battery chargers, laptops that sit like opened
clamshelts, and other scentific paraphernalia,
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Twenty-three million years ago an mlf =

or comet slammed Earth with such fo br}j w,
that soil, sediment, and bedrock from more
than half 8 mile underground shot sky- . ‘} J
ward. The pulverized bits fell back to the
ground as breccia, whose ash-gray signa-
ture marks Haughton Crater today (abave).
At the time of impact this was a warmer,
lusher land of spruce and pine. The blow
and its shock wave, heat, and debris left

a 15-mile-wide crater surrounded by deso-
lation. Groundwater immediately filled

the bowl. Now dry and reduced to a 10-
mile diameter by the rim’s erosion, the
crater lies in a polar desert, its sedimenis
holding the secrets of a Miocene disaster.
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Brian Gilass, a graduate of MIT,
.'||||:t'; |L'||r|:||| &
with 4 camera, prototype for a device that
wortdld allow field astronauts to send data and
images tooeach other
ey but passionate, Glass wants to replace
the "fMags and {ootprmts of the "-.F1-'-]|-- -
Apollo

wid back 1o their base
J_Il"l.l.' 'r.
pram’ with hard-core science on Mars,
wis mever set up with long - term science obijed
tives, That's what we should do on Mars,

I|I|||"|. ol iI.'EI-..".' 5 II.'--'|'I 11 We re II-I|:'r|'.' L h!|| |'II'H'
with each davs news posted on the expedi
Nexl
cool as 1 jomn Lee and Liam Pedersen, o South
Alrican roboticst, for an ascent of the gravish
]ITL'-! i i.l ]'II”'-'. i'll.':l'.I'IJI.I L .|=||'|". L1 a sl L'I_'l ";ll.lll-i.‘ FT1%
ATV stalls. Starting it up, T give the machine
oo much gas, and it stutters and veors sharply
tor the left, In desperation 1 leap off to the right,

Now. that was spectacular,

proposes naming the spot Spin Pass.
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e light measure
] s W '.'-.-I[III s sPECirodimener, as

Atop the hill Pedersen tak
ments ol the
he will later do with other rocks and lake-bed
secliments. He explains that once these spectral
signatures hi
known, the same rock types can be identihed
from satellite imagery. 1t's a way ol exploning
without going anvwhere.

Proceeding west, we stop here and there 1o

ks o sediments are

seurch for small Illuli:I'lll'I.l roicke

cones, "There are only two kinds of places
on Earth vou hnd them,” save Lee, “nuclear
l."'l.|_1E'.l'1il::III sites and impact craters,” Shatter

cones, a product of the catastrophic shock
wave thal accompanies an mpact explosion,
exhibit fracture lines that CONYerge lovward that
part Ol the rock exposed to the blast

We arrive at a small, nondescript butte
rising like an altar Trom the surrounding turl.
Lee characterizes it as a remnant of a deposit
ol lake sediment. “This 15 precisely what we
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Hobat rotars shatter the sllence as sclentiats
fram Carmegie Mellon University test a small
lJl”T1ﬁ‘”:+”Jlih|1ﬂ{?H| gesigned (o Creals thrze-
dimensional maps using lasears and satallite
data. The system has kinks. Hills In the crates
can block transmissians Trom satellites, which
ara low an tha horizon at this latitude. This
may have caused the blank vartical stripe on
a map (nght) of & ndge by the Haughton River
A perected system may ond day map Mars

would look for ina Martian crater to search for
incient bodies of standing water

he savs, It would be a mao '|||-.||'I_|' o Viarss

CVIeTOe O

the haly gratl, hard evidence tor water.

As water 18 the incubator of lite on Earth, its
presence wouwld argue powerfully tha
e on Mars, Though maost
that water s locked in the

there
could have been
screntists believe

larm ol joe at the b

I|||' Il1'||5.ul'l LS., H%lll_!W LTS

artuan poles, ity discovery at
wollld mosi
|'|-I. I'-' K ".I'Il L, Wl III|Ii ||I' (IR0 -II I-'"|'-l|."..||'|| 3
Wiler would sustain astronaits and irngate
i FM ||}|||||14;~

crops in Hraoken down into s

components, water would vield oxvaen lo

breathing and hyvdrogen that could be

factured into fuel for rover velacles

EiTIu

ifid fior

roCkoets to return to Earthe

| hat evermng we dine sumply on pork and
heans heated on a propane burner. Occa-
aonaily the chet-for-the

which the group apprecates but ranks behind

Y Attempts Clsine

MAHS ON EARTH

ot e

and drenming of Mars

priovities, ke rummating abour rocks

SENSE OF MISSTON  pervades Lecs

multinational

'-..rll.l..'.

€N, eafe] [ia]

heldwork 1 thiss wsolated place, Trips

AN '||'II' L ANET e ¢ _|::..|I' T WV FSES,
45 WieTe Junar excursions by the Apollo teams
T Spin Hass, other terran features

christened—the Valley of the

dation Loy
are informalls
Moan, Sapphare Lake, and the Slope of Woe

TR e [ - -
for a particularly challenging hill. On one tra-

verse, alter we have lorded an unnamed strem

many times, Lee invites me o give it one, 1 cull
it Wet Bottom Creek,

Career goals are no secret—going to Mars,
LU ol George Martin, a ULS, Aar Force fli;|11
SUTECON, hns twice beéen
hm Kice once shook the hand ol Neil Arm
skrong at a recéption, then hustled to the end of

the line so he could shake the moon astronaut’s

af astronaut finalis



Haughton's wastaland is a wondar for those attuned to the beauty of
rock. With a spectrometer, hber-optic cable, and {aptop Liam Pedarsen
{halow, at fefl) and David Heyves measura light reflected olf rocks to
datarmina thew composition. Such data will help map the geology

of Haughton and could help develop “robotic geologists”™ that may
ane day identify rocks on Mars, Will the robats fing life? Pechaps, Al

Haughton piles of gypsum that arise from brecceia (nght) often house

micriabial algas in cracks shelterad from biting wind and cold

L] | ]
hand agam. “1 ve got my toothbrush packed;

l'm reacy i RO i a heartheat RAYS Kice, who

weals orange-colored sk gogeles when he

crutsing on an ATV so the terran will Pprear
mire Marsiike,

'hese high achievers are as comiortable
the held as they are i the laboratory, G III'-:,'.I'-T
lolm Schutt 15 also a mountain gode with years

enence i the Arctic and Antarcuc: he

7 B -foot Mount Makalu in th

II-_ .

s climbed 2
Himalava and fraversed the Patagoman e caj
W1 -.| 15, I.i.I.IIII"- l.lll.l-.l. | i |'-Ii'-l.'-] Il!-.lll-:.: 1
rw an ultralieht over the Indonesian rain o
esf collecting moths, orpamized an cxpodilion
o Mongolia secking long-eared hedgehogs
rader of the “Forward to Mars” party,
gained 91 votes in s challenge to John Major
lor the prime ministership in Mathalie
Cabrol, a French planetary geologist, realized
KW abowt Martun

14
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one day that she mioTe

eepgraphy than that of Earth, With barely a

I = . K .
| comme brom Mars.

I'I.|-.:' il :.II'|'|-' S i
learn that this
wilh NASA admumstrators. Fascnated with the

Harth that could

>Y5
effort began with Lee, not
e Al inding a <raler on

serve as o Mars analogue, he was drawn 1o

Flauehton, "It was m a polar desert, Lee savy

Voodd, drey, windy impact crader, & common
beature on Mars, Supported by NASA and the
maltonal Research Coundl, Lee and three othe
scientists went to Haughton in the summei
tor miatial frel
i of the value of studyving the criter

Unloldmg a map of Mars, Lee
‘Comcidentally,

and confieuration as Hauehton,
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TR SOTTAC S8
he savs. Lee points ont the venous shapes ol
strall valley networks near Northport and tells
e Lhal vallevs |l
Haughton's rim.
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the vallevs on both planets could have been

" Lee hypothesizes that

created by melbing masses of 1ce

In the evening 2 slantmg wind turns cold
and stiffens, delivering ice crystals that scrape
miy tent hke grains of flung sand. | crawl into a
sleeping bag wearing socks, Heece, gloves, and
hat, wondering whether the water inside mp
solar shower will ever bask in the warming rays
of the sun. Snow begins to fall,

1
Bad b s 5
| | ol R | R

2971

By marning 1 conbnues maostly
Rasty 1'.'1'.".]" crature

15 el '.l.'i|1|| Lrder

and - a  persistent
a choud-wrapped sky.
Lees. [ieutenants do not seem 1o mind. In
COOODNS O WILlrmn Clotnes they UL of K1 TNAskKS
and mount ATVs for the three-mile ride 1o the

ke bed to drill 1

wrough ground ice for ancient
sediments and brecaa,
Threading sections of drill pipe whale the

wind spits snow 1in their faces, lohn Schutt and

1

Lacrpe Dunbeld, another Ea_'-;lll.-.:;"-.l_ (MK

MARS U8 EARTH

odyles. Schult wears no
;L:I-1'|'-=.'-. His once I"1'iz;|'|'. Fain godl 15 chulled .
grime. Dunfield wears a hali-buttoned black
parka and a formerly white cap with ear and
neck Haps, A perfectly hexagonal crystal fixes

on Dunfield’s parks momentanly and is gone.

mud-spangled trog

Vi

To symulate Martian conditions, the drill has
no hguid lubricants, which would contaminate

the samples—and would probably freeze on

Mars. A gasoline engine fires with a strideni
wap-wip, and the dril augers mto the tondra,
extracting cores. A sirmila ProCy dure could be
used to sample lake beds on Mars.

On-a nearby slope Nathalie Cabrol digs out
fossils of tree Py

mullons of years ago the chimate here was tem

|l |
ko
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»erate, supporting such creafures as @ primu
hive rhinoceros. loday the lake-bed

remains an oasis of lite, albeit a thin one, at t

tunora

L
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75th parallel, some 400 miles from the north

magnetic pole. We see
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shapes on Mars (right), though on a vastiy
larger scale, may have formed the same
way—a clue to the planet’s climatic past.

HATION AL BPACE SOERCE DATS (ENTER MALS, OFEENMAELT, NNV AND




[ sinada gesse. |wo adult musk oxen with a catt,

A solitary eger circles overhead, prowlmg for
lemymines, Thereare occasional caribouw, such
as the two grozing placdly a few hundred yards

RSN |7y the clatter of the -||'I!-

II-' II|
1
SO ||'Il."-. MOwe T & :'II'I'..

| wander over a small mound called a pingn,
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irwardd. Cn the tundra | see the deep ndenla
Imilisk Ox [odols,

1
iret i i arcli

Lins o bunches ol electric

popples, willows that
by o |
ri hke intantrymen under

I |
1 a2 mTL " 1
AT 1 R _.\.|I| : 1y |

creep along the
limbs are

Wil

eir deciduons

resucant b rise ana contront |

| 511 on a roch iTagment OvVerioDKIng a rivel

N lor lens of mies, sccmg no

walkineg or flvine creature until | become aware

ol somoething mancovermg on the underside of

my ral I HTL. 1 FermioNe [ I..I| ALK HHOSgLING

wanders onto my gloved lett hand, slipping

il 00 pur
L :_ll-'-'.' il ofter the

wcause the smooth leather attord:
e, |
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Hesh, surely a iine meal i thas sparse place. B
it declines, falls to the ground, and

hstlessly
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| see the pale humps of brecain halls and

toward the west

suddenly—along the river

Haughton's mess tent offers barely enough
room to share both food and ideas,. " Tha

ENL i'--'lll!_:r- I:{ -I-II- iITrTiation i r|"-_:| Meds wWas
invaluahle,” says roboticist Alex Foassel, at
left. The chow wasn't bad either. “There's no

reason you can't have good coffes in the field.”

thriee black specks, the musk oxen with call
| lean back to imd my right
hand encounters cartbou droppings, fresh

[he ATV s five up
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scan the obrect with binoculars,

b NlDEL W

uous because while 15 sirent hiere in
the summer
It’s a oolar bear, someone declares. 1 sav. it's
nl a bear: if s nol moving

1 | | T 5
sChutt shngs s shoteun and motors down
yvards [rom

|EI|I I !'_I ||1

& ravine to emerge aboat a hundred
the R ECE suddenly 11 moves
el s
"he animal stands on al
and att i ven

ofl, No,

DIg enough to be a bear; it 15 4 bear.,
fours. streteches: fore
ing FLns
stretch like that. Must be
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Grasping history, Georga Dunhield wraps a
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W syl cyeles, Mounds oalles

ne hdndred feet across, at leff)
il heaves upward over under-
ground ice. Similar features on Mars (right)
offer the hope that water may be present
and accessible to future human visitors.




L4-font-long, 160-pound helicopter vsed 1n
lapan for crop-dusting. Team director Omead
Amidi of the Robotics Insthitute al Carnegie
Mellon has added
serising, positioning, laser mapping, and nav-
igational gear. Rvan Miller monitors the map
ping system, Pilot Mark DeLouis gives the
machine commands from a handheld console,
and for the next few days the helicoptler goes
abaut ats MApPIng Lasks while the dentist-drll
whine ol its engme disturhs the pedce of the
carnp seagull. DeLouis keeps His eyves Hxed on
Lhe machine as Amidi walks beside him, poin
ing oul rocks so the pilot will not stombie,
Charles Cockell, the British biologist, heads
to the tundra, secking lemmings for @ genetics
study. He sets out long, baited alominum traps,

120,000 dollars” worth of

but the lemmuings will have none of it Aftes

L

several davs the hnal score 1s Lemmings 20,
Cockell 0. The bologist gives up, grumbling

"The rascals, Next time ' bring dvoamite,”

His work has been recorded by a camern
exquipped laptop manipulated by Rick Alena,
o computer sclentist. Alena drapes o black cape
over himsell and the machine as a shield trom
the sun and looks ke a photographer from
the Cavil War. Al

lude, he sdys. " Someday an astromaut will carmy

this is rudimentiary and pre

sensing and communications gear on the wrist,”

Cockell is imypressed that the drilling team
1as acguired two intact cores from the crumbly
breccut.  Dhe mtense heat of the impact would
have created botlhing hot water,” he speculates.
‘Perhaps heat-adapted microomgamisms like

A TILFNA L iRy R &P EL TN ET §Rpadid
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¢ in YeHowstone Park’s hot springs magh
have gained a {oothold in this envitonment. [
we find the fossil renanns of such macrooregan

ismits here, it will help us i our search for them
A team ol

fior these

i craters and river vallevs on Mars.)

sclentisis al NASA Ames will searcl

I*Iu*]:lgi'ul. sirnatures m the cores,

ate on that hinal evemng I make a trip with
Leeto Tripad Hill, so called because ata certam
DO 3 camera-on-tripod 15 erected W record
slide hundreds of feel

has explomed thai

11N Ll ||I;-!|l.". 11 &1 NETLAL
long across the valley, Lee
this 15 an imporiant mudshde that maght tell us
something abowt Mars, where sumilar looking
shides have been SP tted, Chwer three weeks 1

dark mudshee at Haughton has hghtened con

siderably, indicating that water from melting

MAHRS O FARTI

Set lika gems in an austere brooch, Sapohire
and Emerald Lakes lap the line betweon gray
impact brecea and Havghton's rim. The lakes’
differant huas may be due 10 minecals, plants,
L IJF["!fl—'-'E‘-"'lﬁ"l'lf_J the Many unknowns scien
nisis will probe in thesr guest 1o understand
Haughton and, by axtenson, Mars

ground oo has dried up. Lee wonders whether

the Martian slides also change in color, pethaps
revealing the presence of ground e
v provocative possibility indeed, and another
that could bind
Falers on NMars

whiler!

elemwent in the eguation
[
i

e o to s siste

For the moment | ve had enough science., |
walk to the crest of Tripod Hill, where hordes
of fractured rocks lie golden in the midnigh
sun. | pick up a tablet-size shard that bears

il e | i 5 i
"I—"I-Eljl l-!_l:_ "ll.-.l.

ed fossils, which a paleontolo-
pist luter wentifies as small creatures from an
Ordovician sea nearly half o billion yvears ago,
womehow this particular area ol the cfatér
escaped the ravages of the mmpact explosion.
| know that it s likely that no other human
DEIME, CxXoept the l.'.|'ll'|||||l.‘]'
members, s evier stood al ||"||!i POl

There 15 no wind, Sharply outlhined i the
crystal air |

PRl A IRIAH LR Al IOUwEs Of ::'II'I_'I_-._ I Creidsed wikn

mr a ew ol

iE CIAEr S

tegtures present (ol

stnuonis valleys, Khinocerns Creek phstening
through the lake-bed sediments, eminences of
dodormite protruding like fsts through the brec
ci, the Haughton River canyon proceeding tio
the sea. It is a scene like nowhere e¢lse on Earth
Ciould it once have been this way on Mars?
Close enoueh, sayvs Robert Zubrn, pressdent
af the Mars dociety, a group whose members
range  rom oels,
all devoted to the exploration of Mars, By
00, Zubrin tells me, his
million-dollar, three-tier
simnulated Martion habitat on Deven. In the
.|.-J|-r Of three tuna cans sitting on one another.,
the structure will house six astronants and
scientists with lood and equipment sufficient
tor two months of simulated Martian traverses,
Zubrin adds thar his organization plans to

lorby by ' )

ACFosirale angimoecrs Lo

SUmiImer ol ril-: Yial

aroup will build a 1.

American President m
o oot toa Mars misston, as President John
. Kennedy committed to the moon in 1961,

l.ooks hke Pascal Lee and his band are
onto something ]

I rew
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OT MANY PEOPLE would rec-
cgnize the slit high in the
trunk of the knobthom tree
as the entrance 1o a bird’s
nest.And nobody, unless ke
had a high-power telescope
trained on the halt inch-wide opening, would
see the gray-rimmed pupil peering: through
it. The youngster inside, an Afnican red-billed
hombill, 35 hard at the kevhole of s new
world, considering whether to fedge—which
may not seem to be a particularly good idea in
the penetrating drzzle of this dank moming
in South Africa’s Krager National Park.

Mother and Lither hornbill are nowhere to
be seen, and that is by design—it is up 1o the
voungster to peck its way to freedom. For this,
nature has provided the bird with a powerful
bill. The bill 15 an integral part of s skull,
which is fastened 10 upper vertebrae that are
fused and therelore stiff, credting, in elfect, a
leathered pickas.

After observing its surroundings tor many
minutes; the bird begins to peck, and a hole is
made, A head protrudes. The hormbill now has
two eyes on the world, and 1t pauses for addi
tonal observation. More pecking, then head
and right wing are free. Then—popl—the
magpie-size hornbill 15 out of the nest and fly
g toa branch, where ot sits, once again taking
the measure of its surroundimngs,

But how did the bird get in the nest in the
fiest place? The answer 18 one ol the greal tales
ol amimal behavior, for most hornbill females
make unigue nests intree cavities, using their
bills to wall themselves in with a plaster made
of mud, droppings, chewed wood and bark,
and other detritus, They leave only a slit, nar-
row enough to deter predators but sufficiently
wide forthe male to present food from the out-
side. Alter a few months, having kad and incu-
Dated their epps, the females peck a hole in the
wall and leave, The chicks wall themselves back
n, by Aledge ar their leisure.

The hornbill amiverse, with initial entries
appearing in the fossl record some 15 muallion
vears ago, comprises 54 epecies of hirds, Ther

T

range mcludes most af sub-Saharan Africa and
extends east to the lorests of Southeast Asia
and the Solomon Tslands.

Africa 15 home to the largest and the loudest
—the nine-pound southern ground bornbill’s
deep bass call booms as far as two and a half
miles, about the same distance a lion’s roar car
rics. The African dwarf red-billed, smallest of
nornbills, is the size of a dove.

Hornbills possess magnificent beaks-—more
than 13 inches long on one great pied hombill
—awhich they wield like forceps 1o grasp and
toss insect prey in the air, then with impressive
coordination catch ot i thewr gullets. Bills are
also used to poke among branches for fruit
or even (o keep a poisonous snake at all's
length to protect vulnerable body parts, Many
hombills wear on their beaks a horny, some-
times spectacular crownlike protrusion called
u casque, hollow except tor the nearly solid,
ivorvlike casque of the helmeted hornbill.

Whende, preésumably, the nome. Examining
a tropical bird whose casgue had two peaks,
the taxonomist Linnaeus in 1758 bestowed
the sgientific name Buceros, Latim for “having
ox's horns” This probably accounts for the
commmion names at feast it will do unul a better
explanation comes along. says my companion
Alan Kemp, an ormithologist and curator of
birds at the Transvaal Museum o Pretora,

Kemp suggests we prow] for more hornbills.
By park regulations we are nbhiged to remain
in our truck, lest one of Kruger's 2,000 lions
decide to take advantage. We drive past ele-
phants, grraftes, warthogs, white rhinos shghtly
smaller than tanks and are delayed for a time
by a roadblock of lounging lions. Farther along
Kemp picks up a sguirrel kKilled on the road and
puts it on the backsear

Later in the afternoon a group of southern
grotnd hornbills crosses the road and heads
into the bush. The dark-bodied birds walk
deliberately through the long grass with their
heads canted downward, in the manner of
cowled monks proceeding to choir. There are
seven, about the size ol tarkevs, wearing red
skin folds around their heads arul throats and

Room service: A red-knobbed hornbill arrives with breakfast, which he will
regurgitate for his roughly three-month-old chick safely inside a nest hale in

an Alstomia tree, Though its mother has left the confines of the nest, the chick
remains within for another few weels, dependent on its parents until it fledges.
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mancuvering long bills to knock back
insects, The birds keep their bills open a bit to
fternodan heat.

Kemp puts the truck in four-wheel drive,
and we follow, He counts two mature males, a
and four immature birds. Kemp tells
me that ground hornbills, once plentiful in the
savannas, have disappeared from 70 percent of
thesr original range in South Africa. It 1s the old
story of habitat destruction, birds falling prey
to poison set out for momsance ammals, and a
twist—persecution. The termtoral and pugna

clous hornbills wore out their wele
tarmers by & pernicious habit of attacking their
own nmages reflected in windows. Bird shatters
window, Farmer shoots bird.

o AS A

know one farmer who had 27 windows
"1||].:|'1||I:I.| 1Ty ORI .|.|1;'r|'|||-|.1|! by I"':I.. H'll_l' I |'|I.,
hirds would add irritation to injary by “returm-

ing 1 they had

o B

lwy or three weeks 1o see i

uotien ricd of thei .I|I'|.I!_'_'|.I||i‘-|=-.“

Though ground hombills fly well
enough, they preler to walk while foraging,
As iF on a misston, the birds we're ollowing
traverse methodically inoa skirmish line, feed
ing on insects and an occasional mouse, Our
truck pitches and rolls over the rough terrain,
sphinters a log, and, when scraped by scacia
thorns, responds with a screech hke hoger
nails dragged across a blackboard. The birds
spook but settle down., Content with our pres
ence, th_L mount o marula t anch

and extend thelr wings, exposing

LAN

bare skin to dissipate more heat

Refreshed, 1]11‘}' march off and
resume  foraging. Kemp
the dead squirrel toward the
troop, and the hornalls find i
ol interest. A omale retrieves i
and carries i around as iF it s a
trophy. When he drops it by acci-
dent, another male edges agninst
him sidewavs-and, as if recover-
mg a fumbled football, arabs the
suirre] and proceeds to march
and shake.

o hat we are
wilnessing status-control behav.
101, 1 which one bird will with

food to s |‘| O
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dominance. [t appéars that t(his %]
withholding mood.
| am puzzled that the former possessor ol
.':!l S EIMNS UNCOomcernedd :'-:I."':|'. WD
that the life span ol hirds
aroand 45 observes, " The
two males may have a 20)-year-old relation
COTE O
them? It's more like watching primates than
g birds.
Suddenly two juveniles dart in to g T
sqquirrel and erupls. T The break
down of law and order, Kemp notes. The older

ind pulls the squirrel away

[nese
PV'E Faies ]

-.":|1 YWho knows whats between
watch

by Bl
Erdn C

DOREN Tl T all

ifd 15 oo strong

[The bandits calm dowr, The male turns amnd in

d determuned swallow koock

2L ] IlI | ped TIEsd

P ivileped o be in th
hornbitlls, which
lities |
with

'|| 5% |'._|

BIresenide OfF Lhavse

exhibit qu never belon

birds, Theoy are
Comiticlent

meddling. and

nssoc1ated
||I!'_I||5I-._|_|
IRTARF RN R it nol
have a tendency to manipulate.
love o watch birds: hear then

L1

SITTE,. L0 5 INRINES &0 10 T

RKinedom. one-on-one most

are afrad of me. | don't have that
LIMPTIEaSIonN Wikl :_"Il'l"ll.l"; Norn
bills—these birds are eents: they

have chutzpah. Think about it

Have you ever had a tu

4l T B
i

I'I||'.|'-.I1'| winlk LIy and look

SIER]
larthnghtly in the eye?

It's easy pickings lor a bushy-
crested hornbill as she plucks a
nipe Aglaia fruit from a twig (fac-
ing pagel. Most specias—Iike the
red-knobbed hornbill at right—
carry such food in their guliets
when flying to the nest to feed
their young. The casque, &8 harny
protrusion on the upper bill that
gives hornbills their namea, may
play a role in sexual selection or
amphify the birds’ calls. From loud
barks to thunderous booms, horn-
kill cries resound across a range
that extends from the dry savan-
nas of sub-Saharan Africa to the
lush forests of Melanesia,

--I '-I;".'|| | | .

wick the whole

SIAN HORNBILLS, howevel ITC Nl

ltkely 1o ook anvone 1in the evie
Thevre too busy
lorest, guarding their privacy, so
wary of human mirusion Lthey

iding in the

contrive 1o boamb vou if vou dont mund RTH |

nranners. 5o explims Pilm Poonswad, one of
the maost  dedicated of
|'-.'c.||!|'|=_|__' ner hirst encoanter with a great ples

1
hormmbll in o a Thalund forest 20 vears ago, "'l

hornbill researchers.

made the mistake of gazing at a nest in the open,

not from a bliind, she remembers. © The male
didn't like it, He dropped tree branches on me,”

Same af the |
most colorful of birds, drawing from a palette

¢ Blue,

ASIAN Specles Aare amaong the
i £

vl lerw, sub

] B |
dE inCiudes russet, PPN,




aole provider for his confined mate and chick,
a great pied hornbill in Thailand's Khao Yai
MNational Park (left] delivers as many as 13
fruit and insect meals each day. The female
has all but walled up the nest hole to guard
against predators. Unfazed by the camera’s
careful intrusion [see Point of View in this
Issuel, she passes a morsel to her four-weeak-
old (right). "One day the male arrived with o
green cal-eyed snake [below],” says photog-
rapher [im Laman, " The chick swallowed i
like a string of spaghetti.” Hormbill pairs often

return to the same tree avery season.
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(Continued from page 60 which they dis-
regarded. Now he 15 one of a squad of Pilai’s
assistants in Khao Yaiand other areas—hnanced
by funds donated to her Homball Research
Foundation—who tend nests, record calls, and
collect data on the family life of hormbills.
Assisting Pilad is like assisting a tornado, She
jorkes that once applicants hear the job descrip
tion, most disappear, Those who sign on have
stories 10 tell, One man, sleeping on a branch
af a fig tree 1o pvoid elephants, was awakened
by 0 cobry stalking geckos outside his mos
quito nel. An American volunteer ull of drve
lor the hornbill cause turmed to stone when
a liger strolled up and smffed her blind
Boonima once encountered two of the world's
muost dangerous snakes in combat, o bBanded
lorait and a king cobra 14 feet long. The cobra
won and devoured the krait, he savs. Pila
remembers: crossing a ram-swollen stream
hand-over-hand clinging to a rope, while the
torrent beneath nearly removed her trousers.
[he next morning's sun comes up hammer
and tongs; renunding us that this s the tropics

;&- L 1'_..-1:."-'.
1 ‘r‘l Lol

R ey e
".-"_'_l-u.-.r Y 13;:'*‘:'{'?&&1; Lt
! :.. :. F ._.I A FF.II*L . :_ -
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and the day will born, Entening the forest
from a trallhead, | experience a dehcous
coolness under the green umbrella of the
canopy. Immense hardwoods soar; strangler
figs present an obstacle course of buttressing
roots as tall as | any; Hana vines dangle chaoti-
cally as it unplugged trony a glant switchboard.
Dy Macaranga leaves broad enough to accom-
modate a Thanksgiving turkey crunch under-
foot with a noise hke pistol shots, alerting, 1
hope, any forest creature bigger than 1 am,

Boonma leads, decapitating foliage and
whacking vines with a bavonet-size kmie. We
pass piles of elephant dung, tiger scat showing
evidence of a deer dinner, and several trees
with bark deeply chiseled by the claws of an
Astatic black bear.

An hour later we arrive at a palm-thatch
blind about 50 yards from a giant dipterocarp,
a tree thay can tower nearly 200 feet. Mia
points to a slit 70 feet up that reveals a great
pied hornbill nest, While we wait tor the male
to arrive, Pl explaims that a nest cavity can
begin as a tiny hole dnlled by a wondpecker.

On safari in the African savanna, southern ground hornbills scan for whatever
burrowing, crawling, or skittering creatures they can find. Mostly carnivorous,
this largest of hornbills wields a pickax beak to hack at rodents, snakes, and
evan tortoises. Full lashes (right) shigld eyes from sun and dust.
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Enlarged by fungus, the hole attracts a colom

ol bees whose honey attracts o bear, which
cnlarpes the hole further with its claws,

[Then the cavity 15 ready for hombill oceu
pancy, and like newlyweds examining apar
ments, a pair checks out various cavities belor
degiding, aren | enough to @go around,

andd hompills compete with each other and

[ | il

with lizards and squirrels for nest sites.

Pilai recalis a hornbill parr that discovered a
monitor lizard in a prospective nest. “The mals
flew away and kept yelling,” she said. "But th
temale silently went to the hole and foughi

f

izard, wihich tried to it her with its tall
| he female worn, while the male bhacked off,
shiee save with |II.'|f.'_l. AImMusEimenl., o --[1'.||.1r1|-1'
Lakes '|1| oL -|.:I'i1':['. the lust |'|'|.1--:' of nest build

i then the female walls hersell in

| pose an obviouws question, Pilal explains
that mother hornbill simply backs up o th

slit and defecates enerpetically and unerringly

through it, ejecting a fecal <tream that maorks
the ground beneath the nest. Tryving to imitate,
the chick will miss the slit at frst, but mother
picks up the droppings and tosses them out
what aboul water! The answer surprises
nornbills seem not o donk. Indeed, only four
spectes have been observed to lake water, and
that sparmgly. “They get water from thei
ot savs Miag
An hour or so passes. | hear the wi-wi-wil
of a fmry bluebwrd and the scarlet—shame
scartet SRR RV R

harmimoadk 15 plump with Boonma, Cicadas

|essly minmvet s fa-fn-4n

whine. Flies buze. Pilar nudges me, pointing

to i finy larval tick on her trouser E

[".I'l Ll Al

Unwilling subject, a southern ground hornbill tries to escape
researcher Alan Kemp (above, in green cap) and veterinarian
Douw Grobler in South Africa’s Kruger National Park. After
being sedated and measured and having his blood sampled,
the male finds his way back to his lifelong mate (top left, with
Blue throat patchl. In a reversal of roles she offers him food
Indulging in a favorite snack, a juvenile with a still mottled
throat pouch nabs, crushes, and tosses back a scorpion (left).
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'he distinctive kok of a great pred hornbill

interrapts our drowse. Comang closer, he
thrashes the amr with wings spanming hve feet,
making the chue-chue sound of o steam loco-

motive leaving a station. The bird alights on a

hranch near the nest, checks out the neighbo
hood, then Hattens TR LY the tree ke a teld
phone lineman, holding st with
propped by spread tail feathers, A dark body

weentuaies the glonous vellow of s bill and

LAYV .!|I||

casduie, shining m the sun. Pilai has explained
|

al ench dav the bird APPLES a gloss af vellow
oil fram a precn -?:|.||1|| at the DBase of his tail

He regurgitates a hg, dipping his £normois
il perpendicular so gravity can prompt the fig

L rol] down the imside of his begk like a return

ing powling ball. He catches the hg preasely

Ill'r'-.'. LT 1|'|I' |'|"- Illl II"I"': I"I” .”Il_! |_.iI'|1'I CFs 1 14 |'|I-.
mate 1|u.|||:._|1 the slit.

Pilai has observed a male presenting as
ity as 1530 figs at one visit. A male also otfers
pther fruit, imsects such as heetles, and animals
including R
peckos, bats, and the young of other birds. A
temale hikes variety in her diet. “IF a male

i # s - Y I =
ke o bringing the same oo, |‘||.|| lells me,
] ' =
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she mav throw it back at him
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EFARTURE nRrRINGS another
dand

lallen on the trail al precisely

AMOne  vines CIvE
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We tollow Boonma, who alwavs

looks like he has just stepped out of a cool
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aphid nymphs on a leaf. uny white bodies
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Putting on a big
show, southern
yellow-billed horn-

bills—amall at just
18 inches from bill
to tail—defend their
&0-acre territory in
Kruger National Park
from encroachmaent
by others of thair
own kind. Their
clucking calls rise in

valume and tempo,
At the climax the pair
raise and fan out
their wings and tails,
bowing in unison,
their world secure
—for the moment.

exuding bundles ol frlaments that flutter n
the wind, Suddenly there s o great thrashing
and snapping of branches in the loliage; | see
Boonmas lace highten, then relax. We have
disturbed o six-foot-lomg  monitor  lizard,
which has chosen to depart the area.

Over dinner that evening Pilal discusses the
plight of the Thai hornbills, There is little to
be done about habital constriction, she sayvs
It has already taken place—less than 25 percent
of Thatland’s original forest remaims.

Pilai does what she can about P |.j|_]1:r1j::_ e
ol her study areas in the south, where villagers
hunted hornbill chicks for food and money,
posed a challenge. "Black marketeers will
pay around one thousand dollars for a white
crowned hornbill chick,” she says, relerring to
one of the rarest of the region's birds, “That's
six months” income for a villager who works on

HORENNILELS

a rubber plantation.” But the persuasive Filai
moutited a public relations oflensive, appeal
ing to the villagers sense of place, heritage, and
family. "It you keep taking the chicks, the
birds will die out, and vour children will never
see them,” she emphasized. “Would yvou want
vourselves to die ou?”

Iluinking he mught get some money from
Pilai, one crafty villager said, “We will bring the
chicks o you.” Pilar responded, "1 vou bring
chicks 1o me, | will bring the policeman to
you!" The villagers have stopped the practice
aind now partiapate with enthusiasm as agents
in Pilans foundation, which has, she informs
me, a hombill adoption program,

"For $120 vou can adopt a hornbill for one
year, she says, “A villager will tend the nest,
and we will send you prctures and report on
the bird's behavior, what o i3 doing, what it 15
vating, its family life. You can even pick the
species. I you visit here, we will be happy to
take you 1o the nest.”

I write a check and request a helmeted horn-
bill, notable for one of the loudest calls in the
forest, a deep hou-hou that merges into a
cascade of shrll liee-hees and a diminuendo of
mocking fu-has. Helmeteds possess tails a
vard long and are unigue for their ivorylike
casques, They have been abserved o engage in
long bouts of aeral head butting, presumably
to achieve dommance, much the same as
mountain sheep. | ask that my adoptee be
named Melville, in fond memory of my hrst
Editor at Nationar Grocrarsic, Melville Bell
Grosventor, a tough vet tender vissonary who
was 1ot above a birtle head butting himself

Some months later [ received a letter from
Pilai contaimng photographs of a handsome
helmeted perched above the nest that enclosed
s mate, 80 feet up in a 1 30-foor dipterocarp
tree on Ta Fo Mountain in Thaland’s southern
tip. Melville's mate had walled herself in the
nest, Pilai wrote, Each day Melville brought his
mate an average of 48 hgs plus an occasional
locust, caicada, or other insect, There was also a
pictune of the two villagers who tended the nest
and observed Melville,

Then the bad news—Dbecause of terrorist
activity 1 the arca, Thai military groops
moved an, and the villagers were unable to
ascertain whether Melville and his mate had
fedged o chick. I'm conhdent they did, even
if Mehville had to butt a few heads, []




THE QUEST

ew England Yankees call it "the Color” as in, "the Color was
better last Uctober,” ar . . ~must have been that dryv spell that ruined the
Color” Each autumn sumacs display their leaves in a dazzling palette, compet
ing with birches and maples. Days later, the Color is gone. Like the deep blue
ol an Uctober sky or the warm orange ol a winter Hre, it is impossible to hold
Perhaps colar's ephemeral nature motivated carly humans to search out ways
o possess it They watched their ires blacken cave ceilings, daubed walls with
red and yvellow ocher, experimented with shells, insects, flowers, roots, and
bark. They mimicked animals by painting their bodies to signal aggression, to
camoutlage themselves from danger, to attract a mate. Sources of color were
jealoushy guarded. Pigments of purple, salfron, and ultramarine were, at times,

worth their wmght In gﬁld. Ancient cities were built on lortunes made in [rart



FOR COLOR

Article and photographs by UARY W LUNLEESESSEE

trom a purple dyve trom mollusks. In Nuremberg a man was burned at the stake

i1 & hire made ol his own imitation satbron, Ultramarine, extracted from lapis
zuli, was reverently reserved in Renaissance art for painting the robes of the

Virgn Mary. In the 19th century a 19-vear-oid English chemistry student was

the Hirst to manufacture a synthetic dyve, Suddenly the world became muk |r
more colorful. In 1907 the Lumiere brothers of Paris covered a hilm plate
with miinute HTamns ol -i'-.'-' il [ AL 5t '|r._|1 L :-|f.1r F'|':1| -ln_ul._1|1-h§,f hE{_J-'.-i..u;'rmErI,

A crude color television, demonstrated in London in 1928 foreshadowed

the glow of color in every living room. As scientists discavered the psycho-
logncal influences ol color, marketers manipulated consumers with the I;_ur,--gr.l:
hues tor cosmetics, [ashions, and cars. Now computers have taken up the

aquest, imitating natures palette in hundreds, thousands. millions of -:nE-ur's.
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SHADES OF ROYALTY
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COLOR FOQOLS
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LOST IN THE NO-FUN HOUSI
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COUNTRY

(:RFAND STAIR(C AS] FSOCAI AN

WALTIOMNMAL MONLUMENT

Y . L . - T B i
HE GHOST 0F BEveretl Rues 20T s

| naants the canvons ol southern
he vanished

B | |

Escalante with a couple of pack burros 10 spend

WIMe THme paimting a Aaritinge i red rock countn
am pgoine south towards the niver now,”™ he wrot

his parents, “through some cather wild countey, 1 ai

e sre vl '-'-i'll ther | I O ACHO%SS SO ke I'-.||.I:||'.| N

1 ] I - ] - . [}
0y Lee s Ferry., RUess wils never seen deain

he voune: man's shost mav have been watchinoe

last Movember when the US, Bureayg of Land Man

L

weement (BLM ) assued the hirst draft

-Ii i1 I"II-_-||-||_'-

MRS TIE N |'|.II: Lo '|-" FLAELFENTT Newesl

FEE BT

monumenl—aOnind Stmrcase—Escalante, 1.9 millio

i 2 | ; |
Heres il |I_|||'I.'. PPrid ||-, |.||.",-, Wi | S Anyione il

15 tme, These are acres 1o be managec, the BEN's

1 17 by = | 1 o % 3 i
dn EMPpRasiFedd i} SIECI 8 Wav s [ nrirsbaan t

g i 5 | i 1 g |
anspotled naturs ! thoir much celebrated bheauty

1
5 i |||-_||I' WOTLIELL DA I|:'.|l ii |-| thal ettt il

% i

the plan, Me, | was ready to do at least a modified jig

j i i i
TEEI? ||"".II.' BRI RS G e s O et
1 1
| I
FidcA ddesery o LA hadl 5 Ceranrrad SlaIrrcd ; TidlH
5 I i 1 j i
Vs dledcl e b dariy 1oy Shppérd P 5 PR fe BT



Wi e SR W Y T ATTE TS S 1 S
' . b ..-... ..||. u.q. .“.,.....uu..”.u..... .._ . ) |u.. : o ._rm”..”'.-.ﬁ._l..._"_."lﬁflm.FT ..jnu.uu-.“.._l..“m.-. :
e o R, TR R T,




||'||'.'-. FIEFWATE [0 I'-.'-ll.l-i: rers ||".||'.'|I |I -I'!I -..I Fi .. [ .'I' ] .il.'| il FIVETrS 'lll"'lr'.!'l'l |. il IIlll_' _.'i.'l.'.'.'|l.'|.'|'!-'.|. |I .Iu.l:.-rl_.-.li sldtes




A HIGH-DESERT REALM OF TWISTING

GRANLDE STATRCASE
FICALANTE

The largest natianal
mran et otsrele
Alaska, Grand
Starrcase—Escalante,
cstablished i 1996, covers 1.9 mul-
lion acres, almost all of it hack-
country with ne facilities. Given
oty one mtinntained fridd o an
area the size of Delaware, a trekker
(opposite) leaves the shadows of
porderosy pres and cuets Tis owr
frath up slickrock,

[ had Been tracking the fate of Grand Staircase—
Escalunte ever since President Bill Clinton
announced its designation in 1996, 1 didn’t
know the monument country anywhere near
as well as Everett Ruess, but T had spent a lot
of time over the previous ten vears getting
gloriously lost in its canyons, particularby
in the northern portion, where the Escalante
Hiver tumbles down from the mountains and
gathers a collection of winding tributanes on
its way to Lake Powell,

For me this was red rock country at its hnest,
and its images remained fixed in my personal

T. H. Warkins is the Stegner Professor gt Montana
Mate Umiversity and the puthor of a forthcoming book,
The Hungry Yeare 19291939 'axe Coox und [Lex
IersHiL's mast recent book, ot Spots, features voles
noes. Thie is thelr firs sasignment for the madarine
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tandscape; Lscalante Arch, wop a 500-fool
wall of shickrock; Call Creek, its two water-
falls glhimmenng like braids of lace: Sand
Creek Canvon, crowded with shad scale and
tour-wing salthush. | welcomed the notion
that the primitive condition of all the country
| had experienced—and a good deal more-
apparently was going to be respected by the
BLM, an agency not ordinanly dedicated 10
the wilderness ideal. Nor was | alone in feel
ing that way, Remarkably, the BLM's plan was
received with relative equanimity by most of the
partics concerned. Somehow it had emerged,
lotus-like, from a bog of conflicting visions that
had once bubbled furiously with anger.

F soME of vs—including o lot of

Utahns—had been ready (o toast the

President for making these lands a

national monument, many were just as
ready to fry him. The designation was simply
an enormous landgrab, some felt, one more
demonstration of the federal government's
insensitivity to local needs in a state where 64
percent of the land 1s tederally owned, The bit-
terness was considerable throughow Kane and
Garheld Counties, the two counties in which
the monument lies. After the announcement
both the President and Interior Secretary
Bruce Babbitt were hung in efhey. Some cit-
wens gathered to send up black balloons in
mourmimg. (thers drove graders into g few
areas of the monument and gouged out primi-
tive roads as o demonstration of their anger.

It wasn't just the size of the monument that
rankled many Utahns, it was the perceived
loss of opportunity. In Kane County, for
example, some citizens in Kanab felt particu-
larty sandbagged. They had just lost a fiercely
held dream (or myth, some said) of acquiring
as many as 900 local jobs in a proposed
coal mine. The designation of the region
as part of the: monument all but killed the
mine proposal,

Almost immediately after Clinton's declara.
tion, Norman Carroll, chairman of the Kane
County Commission, put his official signature
to "A Resolution Resulting from the Creation
ol the Grand Staircase-Escalante National
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CANYONS AND SUN-BEATEN MESAS
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largest national monument outside Alaska. [t

cmbraces an enormous, amocha-like Iriangle
bBounded on the northeast by Capitol  Reel
National Park, east-southeast by Glen Can
von Mational Recreatuon Ared, northwest by
[wie Mational Forest, and west by a jagged

boundary of right-angle hmes that wanders
It LS. 89 10 the soul

ot wrn edge of

Hrvee Canvon MNattanal Park.
Basy enough to desenbe, nol 3o casy to
comprehend—though it helps if you fake to
the air to sée 1t, as | did one blustery late winter
dgv. With a weather fromt moving in and
snow-burdened clouds already  kassing  the
brow of the Aguarius Plateau, our small plane
umped off the tdarmac of the one-strip airporl
outside Escalante and set off with an intrepid
whine on a heading straight for the Circ
Cliffs on the edge of Capitol Reef B
Park, 3
lapestry
'--'ill'.ll'- ol (IR ilrl-.! ||.|||'|'I.'f |:.'I I Tomrests. rmpoast

L'tahns call them) and blanketed

southern
gt |'-3I||1|_'-. il STIOW
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kﬁ
Jational
|'|'||||_'. T I':r.'l"l'l"-' 115 stretcned o

of mesas and benches lorested by

here and  there by big
Almaost everywhere, the benchlands lay shced
with canyons—deep wounds that mithons of
virs ol ”""""”"i; witler have carved mito a

quarter illion years worth of mulficolored

sandstone deposits,

'he wind that was bringing in the staorm
clouds from the southwest had cleaned the air
of desert haze, The winter sun, hanging low,
cast shadows that defined the contours of the
land with knife-edpge clarity. Weeks ol nter
mittent ran and snow had Jelt everything
I.|.||J'I||, which inténsihed the colors of the land
as if God had slathered it all with coats of fresh
saint, gving the landscape a luminous char-
acler that continued as we swung southeast
along the border of Capitol Reet
whose lumps and curling canvons rose the

hevond

snowy peaks of the Henry Mountains.

Then we turned southwest, along a route

A prefry poison, woolly locoweed,

flerwering durne antumsn, can
rrecthoe catrle dhat éat s foxie feavies
L perserk ana die, Flikers ldce then
ot dangers, from rockfalls to heat
exhaustion. = 1 1s 15 not cleap

SCEmery, wrole o visitor, [Emus)
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that
monument and Glen Canyon Recreation Area,
over Piomeer Mesa, Little Death Hollow, Big
B Harris Wash. Just
the Straght Chitls, an abrupt, 1.5300- oot wall
that runs almaost 1||||r:l:'|r||]1ll'4| S

[Rim to Lake Powell
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Escalante
Vaguely parallel to the cliffs was the Hole-in-
the-Rock Head, a rough 60-mile road estab
lished an 1880 by Mormon pioneers on their
way to sel up shop in the cottonwouod groves of
Bluft on the San Juan River, They had to cut
their way down the cliffs to cross the Colorado

mired the stul

River to dooan thoogh, and 1 a
born toughness of the people who hid settled
his unlikely country, determined o outlast
their predecessors, the Anasazi. | wouldnt bet
against them cither.

Ower the Straaght Chifs now and on o the
katparowits Plateau, a wide and confusingh
miricate amble of benches at an
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and shaped evervwhere by canvons, gulches, and
washes, The Kaparowits has the reputation of
betng the most isolated place in the lower forty-
cight, and it was easy to see why as | looked
out over a thousand square miles on which we
modern humans had made hardly a mark.

There was a mark on Smoky Mountain
though, a dirt road that twisted 1ts serpeniine
wity 800 feet up the side of the mountain and
across the southern benches of the Kaiparo-
wits, We could see the road from the air, and |
knew it could stop your heart, because | had
just been on it with Ken Rait, who was then
with the Southern Utah Wilderness Alliance
(SUPWAL This part of the monument was new
country to me, 0 Rait had spent two days
showing me some of its high points along
mud-slick tracks that threatened to send our
four-wheeler sliding into sundry declivities.

After one particularly long, slithery nide
and a short hike, Rait had stood me at
what he called a “power spot” overlooking
Parin and Hackberry Canvons, an area that
fell away beneath our feet in a spectocular
complex of eroded pink, red, maroon, vory,
and whate sandstones, their elegant convolu:
tions rivaling those of Bryce Canyon National
Park or Cedar HBreaks National Monument.
In the muddle distance the tall white volcano.
like cone of Mollies Nipple rose from the top
ol a bench, and on the far horizon | could see
the huge snow-shouldered hump of Navago
Mountam. “If vou tell anyone how o get
vere,” Rait smd, "1 will have w kill you.” |
was touched by his notion that | could ever
find my way back here again, much less rell
anyone elwe how to do it Later, we tried to
get wp Cottonwood Wash Road, o dirt track
that begins near Big Water on LS, 89 and runs
north to Cannonville on Utah Highway 12
“Oine of the most beautiful areas in Utah,” Radt
sand. But as we turned off 1S, 89, we found a
stgn planted in the middle of the road warning
gs it was impassable. Someone had spray-
paimnted an addendum: " Deep Ruts, Complete
Washouts, No Californians.” [t didn’t sound
promusing. We retreated.

Now, i the mir beyond the Kaiparowits, the
pilot headed us toward the edige of the Grand

GERAND STAIRCASE-ESCALANTE

ROUGH, KEEP IT DIFFICULT TO ACCESS.”

KALE CANNKUOMN, NLW

Stuircase. The name is a bittle misleading. Tt
certainly confused some tourists shortly after
designation of the monument, Just how high
were: the steps of the starcase, they asked a
ranger in Canyonlands National Park, and how
long would 1t take to walk themi

Quite a while. The “staircase™ in fact is o
series of random cliffs that pile up in fits
and starts north of the EKaibab Plateauy
above Grand Canyon, the result of millions
of years of fructuring, folting, lifting, and
shoving as the Rubik's Cube of the Caolo.
radiy Plateau assembled itself. Tt would be
A Al-mile "walk” up more than 5000 feet
of elevation from LLS, 89—up the “steps” of
the Vermilion Cliffs, the White Cliffs, the Gray
Clifts, and the Pink Cliffs unfil you reached
the top of the Paunsaugunt Plateau, where
Brvce Canyon National Park resides—even
higher and farther of vou shifted o little east
toward Powell Point or bevond that 1w the
Aquarius Plateau.

We did not walk, we flew, the pilot and
I, watching the disorganized, overlapping,
colorful mix of cliffs and plateaus unroll
peneath us as we raced the storm clouds back
to the Escalante amrstrip. America’s new monu-
ment; | reflected, was indisputably hig—big
and wonderfully vartous. But was it big and
various enough to satisfy all the visions people
had for it?

HE #iMm had just started its man-

dated rhree-year planning process

tor the monument that March

of 1997, and there were plenty
of peaple who intended to take full advantage
of the government’s call for public partic-
ipation, Many of those | talked with, like
Allen "Viv" Adams, then mavor of Kanab, told
e that most of the monument’s now primi-
tive roads should be paved so that tourists
could get to its wonders with a minimum
of ‘etfort and that there should be visitor
facilinies, including campgrounds, RV hook-
ups, and totlets. Others, like Garfield County
Commusstoner Lowse Liston, were less enthu-
siastic about paved roads and facihifies but
saicl that mining, including coal mining, oil

1713
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NATIVE AMERICANS FARMED AND

and gas development, and livestock grazing
should be allowed where appropriate, [din
bikers and all-termain-vehicle riders should
be given places to play. "We wouldn't want just
a hiker's monument,” Liston emphasized.

Wait 2 minute, sud environmentalists, Too
many such uses would damage the very land
the monument designation s meant to pro
tect, “Grand Staircase-Escalante 15 one ol the
largest chunks: of basically untouched wilkd
landscape in the lower forty-cight states)”
argued o SUWA activist T talked with in Sali
Lake City. "It was designated 1o protect wil
derness values and should be managed largely

derness.

levry  Meredith, the BLMs monument
manager, was the man saddled with reconcil-
g these conflicting vistons in his plians.
When | talked with him, he had just started,
and he said he was determmned that every
interest get a chande o participate in the plan-
ning process on an equal basis. And he was
convinced that the process nsell ultimately
would leach the bitterness out of people,
After all the comments and complaints |
had been hearing, | was not so sure.

a5 W

U | MAY HAVE BEEN whrowG. About
a vear and i halt after the planning
process began, | retorned again to
Escalante countryv. The difference
in artitudes was little short of astonishing,
In the small towns that pock the edges of the
monument, there was less talk about lawsuats
and confrontation and more about how folks
might accept the monument and make the
most of it—particalarly when town fathers
and mothers considered the increase in tour-
Ism since the monument was announced.
Between 1996 and 1998, annual visitation had
risen from 5200000 to 850,000,

“The most common phrase ['ve heard,” Ron
Hitcheock, Escalante High School's principal,
told me, “is "We'll make lemonade out of the
emon that's been handed to ws) " Escalante,
as it happens, has been making a lot of lem-
onade since the spring of 1997, There 15, for
cxample, the Escalunte Center, a complex
of educational facilities planned for 28 acres

106

Urikend cuts mark the attempt of
thieves to steal a petroghyph of big-
horn sheep, The carving dates from
dabonl A.p, WX when J|'Jf'4P||"L'-~ i
the Fremont and Anasazi culiures
shared the dreda, The monument
Mrolids qs mmarey as LKL OO arehuae-

ologrcal sites, most unsurveyed,

of land next to the high schowl, The BLM
1= planning to build a visitor center here, and
the Escalante Center itself will feature research
and educational efforts based on the monu
ment. Kon s chairman of the center’s Doard.
~ It our ngh school 15, in many ways, the cul
turil center of Escalante; as $0 many small
town high schools are,” he said, “then having
a true Escalante Center next door can ondy
enhance that role, The entire commumity,
county, and area can take pride in i”

His wile, Sandie, agreed that the monument
may eventually become a force for unity.
When she was mavor of the city in 1998,
she worked hard to overcome the locals
resentment o the monument and ther
distrust of the federad government and the
ecrvironmental community, She was particu-
larly proud, she saud, of her work in getting
local officials and emvironmientalists  from
SUWA, Greal Old Broads for Wilderness. the
Cyrand | Anyon lrust, and other on H.L|1i.-’.L|I!1I['|'-'.
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to sit down together, talk over their differences,
and begin, however slowly, a process of mutual
understanding.

‘I have to give a lot of credit to members
of the city council who were willing to sit down
and open up their minds to the "enemy, ™ San-
die Hitchdock said. "And SUWA, {or example,
has demanstrated that it willing 1o work with
Gur community to resolve pmhiu ms. MNot T:mg
ago, such communication would have been
nearly unthinkable.

While not everyone, whether hard-line
environmentalist or wilderness: resistant local,
has unqualified praise for the Escalante
Center, most seem to be willing to give the
elfort a chance: And most will give Kate Can-
non, the monument’s associate manager; the
benefit of the doubt too, Cannon pgave me a
gquick tour of the BIM planning office in
Cedar City. | asked her if the planning team
had encountered major pressure (o pave roads
and otherwise develop the monument. “No,”
she said, “That's been one of the interesting
surprises. One ol the things we heard loud
and clear from all constituencies was “Leave
it alone, Keep it remote, keep it mough, keep
it difficult 1o access” And that’s what we
intend 1o do.”

S50 how did she think people were going
o react when they saw the plan’s Lrst
draft? She flashed a wry grin. "They're going
1o foreit”

MazimGry Enovci, while they didn't
necessaridy love i, many at least hiked
much of it. The draft plan was
released last November 16, and,
just as Cannon had promised, s "preferred
alternative” was long on wildness and short
on development.

The emphasis throoghout was on the
natural and scientific values of the monument.
Muore than a million acres would be munaged
as. “primitive” 2ones, with access and  use
restricted to preserve their wilderness charac-
teristics, Another hall million acres would
be managed as “outback with their own,
less rigid restrictions, There would be no
new paved roads in the monument, no RV

GRANED STAIRCASE—ESCALANTE

HUNTED HERE FOR CENTURIES.

hookups, no big parking lots, no concessions.
Seventeen streams would be recommended
for designation as wild and scemic rivers, All
tourist and administrative facilities would be
built in surrounding communities, giving cach
town an economic stake in the monument’s
priservation—and going a long way towand
diluting old anpers.

The plan did meet with mixed feelings from
some guarters, "I'm concerned,” Louise Liston
told me, “that it's clearly slanted toward preser:
vation, and | worry that some historic uses
of the land will be restricted.” At the same
time, she sad, she favored the emphasis on
the educational and scientific importance of
the monument and very much hiked the Esca-
tante Center idea.

S0 did Mike Matz, executive director of
SUWA, even though his orgamization and
other wilderness advocates would stll have
liked to see most of the outhack zanés man-
aged as wilderness, as the primitive aones
would be, until such time as they might
be folded mto the National Wilderness Preser-
vation System. He was not happy with the
591 miles of routes the BLM had set aside
for the use of all-terrain vehicles or with
4 number of other points with which SUWA
will be taking issue. Nevertheless, he found
the draft plan “a whaole lot better than we might
have expected.”

The hnal plan will be issued in the fall.
There will doubtless be changes, good and bad.

and the fpal result s not likely 1o satisfy
everyone. Such plans never do. Still, 1 smell
a species of hope here.

I remember the kind of development that
has brought so many paved roads, parking
lots; crowds, commercialism, and urban excess
to Yosemite, Grand Canyon, Zion, and many
other national parks that their managers
nist now spend much ot their hme trying
to turn back history. By embracing and
protecting most ol the wildness that defines
and sustains this newest American monument,
the BLM—often ndiculed as the "Bureau of
Livestock and Mining"™—ummght just get it
nearly right from the beginning. Are you
watching, Everett Ruess?
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Resting in the depths, a cow
shelters her calf in Pacific
waters, where humpbacks
were hunted heavily into the
1960s. Protected since 1966,
these singing whales are
making a comeback, giving
scientists another chance to
study individuals like this
inquisitive male (facing page)
and to fathom the behavier
of a still mysterious species.
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by DOUGLAS H. CHADWICK  Photographs by FLIP NICKLIN

LISTENING TO
UMPBACKS
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HEM A BIG WHALE DIVES, currents set in motion by
the passage of 50 many tons of flesh come eddying
back up in a column that smooths the restless sur-
[ace of the sea. Naturalists call this lingering spool

of glassy water the whale's footprint. Ot between
the Hawanan islands of Moaui and Lapai, Jim Darling nosed his small
hovat into a fresh swirl. The whale that had left it was visible 40 feet below,
suspended head down in pare bloeness with its 15-foot-long arms, or
tlippers; Hured out to either side like wings.

“That's the posture humpbacks most often assume when they sing,
Darling said,

A hydrophane dangling under the boar picked up the aimal’s voice
and fed it into a tape recorder, We counld listen i with headphones bu
hardly peeded them. The music was reverberating through the hull and
rising Trom the waves. Bass rumbles that could have 1ssued from the
lowest octave of a cathedral pipe organ gave way to plaintive moans and
then to glissandos like air squealing ot of a balloon when vou stretch
the neck laut,

With the notes buildimg into phrases and the phrases into repeited
themes, the song may be the longest—up to 30 minutes—and the mos
complex in the ammal Kingdom. All the humpbacks in a given regon

sing the same song, which @ constantly evolving. Experts have analyvaed
the frequencies, rhyvthms, and harmonics and the way themes change

Lioeimiias H Coparmwars and Foap SNicELoy, Both Tredgend conleibutomn (0 MAT10mAd

LipOGRARMIC, dlso bemed ugs for dur Aogtust 1998 article an bottlenose whales



Emerging from a blue

obscurity, humpbnrksw "

near Maui, part of a gather-
ing of some 30 animals that
is among the largest ever
seen. Ranging through the
world’s aceans, humpbacks
are hard to follow—and
even harder to count. Esti-
mates range upward from
30,000 worldwide.

.
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Warning off competitors
with a trail of bubbles,

the male closest to a female
(not visible) claims her

as his own, while scientists
observe. Because matiire
males outnumber females
in heat, competition can
be fierce. Rivals batter each

other, often drawing blood.
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sometimes lunged along the surtace with their
heads uplifted and gulped water to swell then
Apparent atlempt (o
make themselves appear larger, like land mam

mals do by raising hackles and manes. They

ITHASSIVE TOTORIES . 11 00

blasted rivals with disorienting clouds of bub
bles, fended them off by extending pectoral
tims, and lashed at one another with tail fukes.

Underwater nicar a large group of hump

Ll B s WP S S0 C 01 1 gl in. [T '|.-.'i | WNri
hacks | | essed | Hiding witl

another. | could hear the whams and whumps
resound. Many of the animals had bloodied

dorsal hims and noses, as the barnacles that

wmipbacks host can turn a low-level shove

ITHED O =TS SCrane

VEN THE HUMPRACE s more ordinary
qualities have a touch of the fantash
thout them. Th COTTITTHON

name comes from the hump on the

'-|'|.'| ]

tarward part ol the dorsal hn and from the way
the back tlexes L prwatd sharply before a dive
Sometimes @ group ol humpbacks swimming

er around the

in stngle Ole all arch 1o go an
LHITIE Time. AT 2
were looking at the rippling coils of a giganti

e BT LM i,

listance vou woulld swear vou

| m FHESSIE that a few old-time tales H

that way, said Steve Zeff, a naturalist

LU de on the Mauw N | "-||-'-|-“| i bisurist boat

s 1A Pl

out of Mauts port of Lahaina with @ morning
whale-watchers, Humplbacks were

high-jumping evervwhere, triling waterlalls

P
||l.,||| i1

and twirsting in midar to land on their backs

geysers of sprav. Thewr often white fhppers, the

Croonrmg to o distant
andieree, i humplack (right)
strigs into a wdrophome. Scier-
rists ane ungure why miles
fﬂrﬁlrm such songs during
reeeling soason. Some beliew
lh.:'y are et o atiralr
feriales, tut Darling notes tha
a sineer (lefr, i back ) i
ably draws muale “joiners,”
suich as the scarred veterun
charging tnro the forerround.
“It may bein aeoustic display,”
e s, “senvine the simie
purpose as horesor amlers.”

longest ol any whale, earned the species
LI Eenis nume Y Rapiera, of .:::r'.'.ll '|".I'I'|_‘.4-.'|..
When one shoots from the sea with bright
it really
moimient that whales can fhy

Hachel Cartwright, who studies humpback
Hawa, wold
me she saw a juvenile leap from the

hundred times 2 row, Heriman Melville, the

arms ang wade does seem for a

lemales and thet --1'I'»|1| ng in

WHLCT o

author of Mol Dhick, described -'||Jr|II"! ks as
‘the most gamesome and light-hearted of all
the whales,” In addition to breaching, these
marimng athletes will repeatedly slap the surface
with therr heads, tippers, or flukes. Pounding
the water may be g form ol communication.
lke singing. Then again, 1t could simply be the
revvied -up result of social hopes and frustr:
tions hidden below the waves

While we crninsed by, visitors all around the
islands were whale-pointing: from tour boats,
beaches, and balcony windows, and cars pulled
abraptly off to the sides of highways. Humpback
watching 15 also big business in Alaska, New

Entlancd, and parts il Clanada, Austraha, and

[ ]

the Canbbean. Whale-watching generates per
lagrs a illion dollars a vear worldwide.

The change by human attitudes from the last
century could hardly e more dramatic

the growth industry was whaling, dommated

Fhen,

by the Yankee fleel. Sperm oil, a prized lubri-
cant, made sperm whales a tavorite target, as
were slow-moving, casily harpooned bowhead
and right whales, hunted for their baleen. As
they plaved out, whalers twrmed to hump
acks, which vielded a less valuable oil. [n 1966

the International Whaling Commission at last










Fanned comimercial |-.il|1r1;_; Hy then the world-

widi |'--'i'-||;.|l:i|r| il |||||1'-|'h-.u ks, estimated to

have once stood at 125,000 or more, may have
been reduced by as much as 95 percent,
Southern humpbacks took the hardest hit
With distinctively white undersides flashing
through the depths, they feed i rich Antarcti
waters through the austral summer, migrate o
breeding grounds as far north as the Equator,
and until recently were not known to mix with
northern humpbacks., Which 15 why marne
todogrists were increasmply worried as the years
.

L

went by and the southern group showe
stgns of recovery. No one understood the cause
urtd 1994, whien data Irom Soviet Lactory ships
revealed that Antarctic humphbacks by the tons

ed betwern 1949 and

of thonsands had been ki
1972, Lately, sightings in some southern areas
have heen rising close to 10 percent annually,

W beast 3,000 to 3,500 humphacks—perhaps
halt ol the North Pacihic population—Dbreed in
Hawalian waters and are thought to forage
through the warm months oft British Colum
i and Alaska, Another subpopulation feeds
ot Washington, Crecon, and Californig and

II'.lll || il

wimiiers shiores. A thrd ISorth
Facific group, once common along Asias con

tinental shell, was taken out by whaling. Or s
.1i.!I||||' 1L10s I|||'-..:!I'II |I|'.'.:I.',_' LRV INVOTS Wl (e -
umentad by Jim Darlimg and his colleagues
during the 19805 More than 500 now migrate
rromm northern regions to Japan’s Bonin fshands
and Okinawa, where humphack-watching tours

ar¢ a l._'l'l'-.'-'-.'.'ll'|!_' |_"!|:_'|'|I.':-.-._'

Hunring for knowledge, Dar-
leng takes aim at a humphack
trodling for fish off southeastern
Alaska {Teft), The dart he fires
Eonces off the whale's back
byrely noticed [right ) and s
retricved, carryimg a fing core
of fat ard skin on ils tip { far
raghie), Oertetic tests o such
sanipdes can reveal the sex
ard Dloodlines of mdividual
whinles, Using this method,
Drarling is trymg fo establish
the ratie of muales to femmlics
ar these feeding gronurds.

M HAWATL I'I"I"'n Wils Tis1Eg |'||-.':||"r|-' [y CYyLCs
m the form of new, I:!.'II'Il Bray Dilifes
“The hrst time { went in the witer with
a humpback mother and calf, 1 knew
what | wanted to do with my Lite,” said Debhie
Cilockner-Ferrar). Twenty-tour whale breeding
seasons later, she and her husbhand, Mark Fer-
rari, were still conducting research on hump-
back mothers and young out of Maug
We watched several pairs at rest 40 1o 60
teet down, Clouds of small ish hovered ove
broad
¥l T11 |::-III:-.|:'-.i '|'|'I.'| '1|..|'.-:'I'|!,'_II'||_'| ]th ||!. w-.|||.'||

e ||_'I"_._I||_"- ||.:._|-.=-. e ill .’_i'.l_':. WOTE

skin. The little humpie-—refatively speaking,
since infants average around 12 feet at birth—
would usually be tucked under mom's chin ol
one ot her Hippers.

Whereas: the mother mught stay down as
long as 45 minutes, bables can 't store as much
oxyeen and frequently surface for fresh air
AT || YOILl T'e .II'|'|".'I.1I!-.'II Nedr, [THIIRY ._.II'-.I':-
can t help coming over tor a cunous glance ol
about 11;

clv rise 1o herd the sotinester away,

bW mothers are reloxed

LeTiamm

others quic
hometimes 1t s the cull that acts shy winle the
mother 15 the inguisitive one

“They are highly individualistic animals,
Pebbae smad, " One of our lavorites was aisy,
4 wonderful, friendly female and a very impaor-
wnt whale scientibcally,” Daisy showed U
with a new baby four vears in a row when the
texthooks all stated that humpbacks could only
produce a healthy calf once every two to thre
vears. [n all, the lemales that Debbie and Mark
FLTLY
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were able to recogmize had calves a vear apart

B percent of the nime, This discovery

I @

1at the whiiles tiolertial

I
trom therr low numbers could be higher than
amvone dared wish

v mother humphack’s rearing chores begin
immediately upon birth. Becavse the miant's
LIS are el nltated, the baby will temd 1o sink
until its mothe nudees i U 1o the surface for
its first, sweet gasp of air. For most of the next
vear, mothers provide mulk, guidance, and

profection mom enemies. At least Wlarter ol

marks from teeth. Many

AT '..I'.'.'--'.'l.|. §15 I-.I”: | 'n'.]'l.!ll W, '.'|.||I|_|| JILAcCK 4 l..IFi

Hhe females carry rake

wales and focus on vulnerabls

ety of baleen w

. i
[-Il:.'_l.‘.:-"-.l..

4% the young
Moby made it through his Arst vear or two in
RL |'-.'|||L' [hat's the noame the reses

a stout, pale gray voungster. They imtroduced

i !"'l" :._.'|'||._'

me ane morning during my second season m
Hawai. Moby spun and trolicked around us
tor a couple of hours and once nearly landed
atop us with a breach. Every so often our 30-ton
playmate would break oft o rush toward a
neserby vessel and nose around the stern. some
tmes bumpimg the hull or slapping it with a
Huke as h Whale

i .I ] i Fis p B ARuR T 7
extra-close encounl LIS

lurned witchers call such
Lnie day we saw o lemale mugging boats,”

i l (s . -

'-].IIL II.I..I|||||. .II'|| |||' a1 T .||||l--_!-_:| mitern

i lrorl ol the

o it, She would curve her tail
bow to hold the ship in place and bring hes
head around 0 that her eve was close 1o the

propeller. Then we noticed that her call had

BTN ING Iy HUMPRACKS

SLUEEES s
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series o deep, healing gashes along its back.
You could tell it had been badly cut up by prop

blades., Now, mavbe 1t only looked like this

mother was mspecting, propellers, searching

for the guiliy rat, Bt | kept thinking: Man,

| dism b want to be around when she hinds 1t

Anotier tane people Wil ||Irl:.'_ Jocourting

Rroup reatieed thal one member was no longer
surfacing. It was a male. and it had jost died.
LFer 1hi
with the corpse, using its ippers (o stroke the

FReagiy

ol her whales left, one male stavid on

nccastonallv 1y ng Lo lift 1t up tor air.
lhe companion staved through the afternoan,
driving Mark away when he approached in the

waler. It was still there when darkness el

ITH WHALES. ¢vem il'l'_l_ |'|'|| il ||:_
sonethine as ordinary as [eed

g can be tricky. Lacking teeth
paleen whales gather food by

pulping the seawater that contaims

they use their tongues to torce the ligud out

throuwgh a sieve of fibrous plates—the baleen

hanging from the roof of the mouth, Since
the process s often descnbed as straining sea
water, many peaple have the impression tha
the great whales swim around through the
aceans with thetr mouths open, filtering plank
lon. In reality these muomwmals travel tremen

I.I-:III'- Lll*-‘..ill:-:"-. |l|'|'|.1.'-.,'|_'!! a1 1§ '.'-.|||_||_ the 1 :'_";'I

comditims concentrate food—small Ash and
krill, in the ase of mpiacks,
suppose one locates a midbing ball of he
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deeper and circle below the hish, blowing a ring
of hrzing bubbles to act as o not, then rise
up through the center. Sometimes the animal
blows different size bubbles dépending upon
the size of its preyv. The lower jaw swings oul
fram the WP jaw 1o open at a v degred
angle, or even wider: one to three dozen
prooves, or pleats, on the throat expand; and
what wias a sleck whale becomes a hiving val
swillen by as many as
churning with fish

500 -zallons of water

L n

Where the dining 1s especally rich, hump
backs do all this in coordinated groups of as
ALY Aas 1".'l.'l| l.i-l."l."fl. I'l.'-. r-=|l.". I.li'||'|'|.'l'|'|'.|.‘ fia "-Llill-ll""
up the lood, they are likely o be sSreaming
filling  the wiater with prolonged, plercing
shrieks that seem designed 1o further disonient
the panicky, trapped targets.

In the North
thrash their tails as well as lav out |I1:!_!L clouds

i Biubbles 1o concentrate hs

II|.||.Il'i|||_ I'IIJIiII_Illl'I-.in._l-.'-. (FRH A

L schoolg, whild
aroitind Antarctica the whales” cultural tradi-
tion is to shap their flippers o round up prey.
Gentle grazers of plankton pastures? Try pred
ators par excellence, carmnivares that, depending
upon how vou interpret bubble netting, may
quality as makers and users of wols.

| ioined Darling aid Nicklin as they cruised
through Alaskas Frederick Sound trymg to
sort out some of the socal relationshopswithm
feeding groups. Against a backdrop of rain
torests and glaciers, the whiskery heads of sea
s poppe
'-L"nl'r.|| I-!||J'|||||'|ill.ll"."l |'|;‘||..I 1150 '1|||J:.-||||!|."1:| .I'I':IIE”-IFI
owered his binoculars and sad, YWhen the
humpbacks are feeding i a group, they may
dive and come ap time alter time in exactly the
sume formation. They definitely seem 1o be

synchroniang therr movements, The hard part

L|l1 .I|II:I|'|'r_!I ||1l' r'll.|||.- I|-|| '|'.]'I'rl.'

% defiming where self-interest ends and e
conperation begims,” So G researchers have no
i ilI'. L ..!:Illll 1||I"'.'i" ||[|i!|||||'1 :.|.|"|||'r:_||||.|_ ||.||||':L'!'1|-|.!.i'
one another are closely related. In fact, the only
stable family strocture known ameng hump
acks is the vear-long bond between mother
and call. That doesn’t mean these whales don't
I|..|'||L,".||||I.|I.i'il."l.|.I|‘I|IL'|||.'_|J|,"'..I|'| '|'.|L'.|'|"|-'i'| VOl Wi
to call seasonal compamions.

We anchored by a group of islands coalled
'he Brothers one evemng and met up with
Fred Sharpe of the Alaska Whale Foundation
and his assocate Lisa Walker, As we shared o

driftwood beach hire, Sharpe said, "We're sec
ing same ol the seme individuals together m
groups year alter vear, and researchers up in
the Cilacier Bay arca have lound feeding assoc
ations lasting two decades. Whales that know
e other pr|||l.||*‘!'. wil b |1|!.',-.'11u'r more et
ciently than strangers can. Cupping an ear, he
asked if 1 had heard a sound out in the
ness. | had. [Ewas a great cry fromm a humpback.
Trompeting ke that is associated with a
hogh level of excaternent,” Walker explained.
We hear it when Killer whales are around and
the humphacks are alarmed, But we also hear it
when the feeding 15 especally good, which
miakes us wonder il they are sending 3 message
for companions o come join them. Under
thes

BrK-

70 decibe
alsn make all
kinds of lower intensity social sounds. | wash |
krew what thev were r.|}|-.|“-_1! about. What | ke

Wit can blast out ar |

louder than a jet's roar T hey







about humphack research is the way it lets your
imagmation roam free.”

arTHER wEsT | <teered Jan Struley's

skiff among plumes of spray in Sitka

Sound as she shouted, "Turn night! A

little more. Steady right there,” raising
her caméra to snap ofl photographs of whales'
flukes for identification. "The lead animal is
number 336, 4 male,” she continued, “and
the one behind him with the dark Hukes is
a fomale, number 206. They've been around
here for three weeks, always togpether. [ve
known one of them for 13 vears, the other for
177 Roving the channels and coves ol south-
eastern Alaska sinee 1979, Straley, o biologist at
the University of Alaska Southeast, has identi
fied around a thousand humpbacks. " 'm start-
ing to see oispring of the offspring of whales
that | first knew as calves,” she said.

As her records built up, they showed the
amimals moving up and down the coast of
Aliska’s Panhandie to visit the same productive
havnts vear after vear. Straley was struck by
how late i the season some stayed on: into
November, beginning to sing the breeding
sepsan song usoally heard m the tropics;
December, showing ageression typical of court-
ing groups; and lanuary, with snow piling up
on the beaches. One old female and one year-
ling may have stayed through an entire winter.

It 1% usually said that the humpbacks’ food
less tropical sojourn takes up almost half the
vear, counting travel time. But Straley began
o wonder if some Alaska whales, particularly
ternales, might not just shoot over to Hawan,
breed, and shoot back teward the dinner table.
This would fit an idea proposed by Darling:
Males arrive in Hawail early and establish a
Iierarchy, possibly with the help of their songs,
that results in the dominant ones breeding a
succession ol females as they pass through,

Bruce Mate of Oregon State University, 4
whale expert who leads the way in tracking
humpbacks with satellite-monitored radios,
found one humphack that covered the 2,600
miles between Hawani and Alaska in just 30
davs. In Maut he invited me to go along with
him as he tried to tag more animals with trans-
matters contained in cgar-size durts, After two
weeks of pounding over the waves, he had stitt
legs, an aching back, and a fancy crossbow
unsprung by sult spray. But he also had several

TES

humpbacks in touch with orbiting space-
craft—while having minimized disturbance.

Manths later, he said, "One swam directly
tor the Queen Charlotte lslands off British
Columbia, then headed north up the buffet
lirve, hitting feeding sites along the outer coast,
until it reached Baranof Islapd. Then it raced
o the Queen Charlottes and back, 400 miles in
tour days, incloding stops at all the feedimg sites,
Almost every time we radio-tag a whale, we find
it trivveling far more than people imagined,”

A humphack thar Mate put on the air in
1997 swam due north from Hawaii to the
Aleunian lslands, then, instead of heading lor
the panhandle as expected, it cut west and
ennded up off Russia’s Kamchatka Peninsula
hetore the beacon quit. Looking through col-
lections of Nuke photographs, researchers have
found the occasional hompback traveling to
Hawaii trom Japan, Mexico, and southérn Brit-
ish Columivia. Straley now and then records
whales ' Alaska formerly seen summenng
farther sputh, The various humphback subpapu-
lations may not be as separate as once thought.

Even as the glad tidings about humpback
recovery add up, managers face new concerns
that range from underwater sound pollution
to competition with the fishing industry. The
burgeoning Hotillas of whale-watchers ¢an
themselves disturb humpbacks, though the
rewanrds in terms of public awareness and
cducation seem (o far omtwergh any harm from
this new version of seiting out to sea after
whales. Hawait'’s ofhcials worry about increas-
ing runoff of silt and chemicals from agncul
ture and development.

Much of the amimals’ range around the 50th
state lies within the Hawaiian Islands Hump
hack Whale National Manne Sanctuary, estab-
lished in 1992 and recently expanded 1o 1,800
square miles. The Mirine Mammal Protection
Act fines boaters who' go too fast in whale
witlers or push closer than a hundred yards—
unless, as often happens, the humpbacks come
to them. Sanctuary roles stiffen those fines
and will maintain that fevel of protection if
humpbacks are removed from the endangered
species list. Such a move looks increasingly
posssible. 18 means we have been doing enough
things right to recharge the seas with these
sentient giants and the grandeur they impart:
| can't remember ever hearing bettér news
above water or below. 1
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ANTI-LOCK BRAKES.
TIRE INFLATION MONITOR.
DAYTIME RUNNING LAMPS.
CATCHER’S MITT SEATS.
REMOTE KEYLESS ENTRY.

It’s your primary concern.
And no other car in its class stacks up this well.



No other full-size car offers front Catcher's Mitt” seats” which help
head motion in low-speed rear collisions. And child seat tether
which attach your child's safety seat more securely to the vel

Get all the details on our free CD-F

Visit www.lesabre.com or cail 1-800-4A<B
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Life insurance, like love, is meant
to last a lifetime.

Making a lifelong commitment.
[t's probably the bravest thing two peopie
can do.

we think of |ife insurance as

At State Farm,
another kind of litetime commitment. We've
been living up to our vows for generations.
And we've always received the highest possible
ratings for financial strength? Whicn means

we'll continue to endure for guite some time.

Perhaps, like true love, we were meant t

last Tareve:

e

State Farm Understands Life.” =
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At Ford, we always listen to our mothers.
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Infact, 30 of the 1agg Windstar Product Development Team members happen to be moms
Sure, they know torgue converters. But they also know diapers, infant seats and juice boxes
And, because they know a thing or two about securty blankets, you'll ind that Windstar

» the only vehlicle to earn the government’s highest rating — five stars W W W W

in bath front- and side-mmpact crash tests” And their innovative thinking made Windstar

just about as tarmily-friendly as a minivan can pe After all. mother knows best
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Looking Back and Moving Forward

N SIOTY 16 EVET 2asy, savs photographer Alexancdr
Awakisn. " But working in Iran was not as dificult

as vou might think. Heing a woman worked to ke
JUYENTREe, SHOC SiS,; Wlowing her intimate poeess W
wormien's-dathy ves, "Cobtoral arriers make (1 vén
difficult (o 4 man 1o

o that.” Alexindra 1elt

bliged 1o wear a chado

LTI E AT

AT '.Il:'l-f:
[alatrite dress. only a few
tirmes durimg har (o
i @ halt months 1in
the country, ” Dlepending

i Where You are, there
ire ditterent klevels of
ek, O cCovering ump
e savs. In the toswi
of Hattvan, wiere Alex
ANAra s ancesiors ong
Hved. 2 modest dress
ang] head scirf sultced

Visiting the Armenan

cemetery there with the town's mavor [abowv
che placed flowers on the grave of her great-great
grandmother, ” vy great-grandiather was-akso o
mavor of Halftvan,” savs Alexandra

Writer Fen NMontaigne had o few tense momeids
wiitle in Tram., “bit most people weére warm and

gracious, he sy LDurng a two-week stretch in

the countrvaide 1 spent all but one "|':.'_|'|I d5 @ gues]
in people’s homes. His
meeting with Ayvatollah
Mardeddin Mahallat

Cigtt ) was tvpicad of the
hiodptaily he réeceved,
“He welcomed Alexan-
dra amd m

& &0 warmiy,
Fert save. “The ayatollil
15 4 good exampie of
the complexities of [ran
today, Four of his chil
dren live In America,
and he said he hopes
that the mutual vilifica-
(30m that has marked
LF.5.-lranan relanions

1% coming to an end.
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Because high guality chicken is the pimary ingredient in PEDIGREE PRIME.

ry dog tood has finally reached its prime.



MATIONAL GEOGRAPHI

Geographica

2 A -
--—.

e

O Say, You Can 5till See the Flag national treasgre, They will clean it, remove linen

b nl- ng added moan earber conservation elfort, and

Alter i Britigh attack on Baltunore's Fort MoHenry recisplay the banner under controlled lighting and
i 1514, bombs had stopped bursting in air and the emiperature, Last December, using o moving plat-
rockits red glare hod Taded—and the star-spangled [ o aviond dimect comtact with the cloth, they
Banner had surviveds Francs Soott Key immaortal vacunmed the | 30-poaund, 30-tye-34-Foot wool and
zed the Hag i 4 puoein _ linen behemaoth (lef

thut became the nation
al anthem. The carliest
koW photograph o

Analvsis, includime
infraced irmaging, will
Feveal spsols where heat,
the | - i liaht. d; 4 il B
i Dante .'_|_|-.'..|_| WS A, |;|II'I_.I."I-. i Ry
made at the Boston weakenied the libers,
At the Natmal
Viusgum of American

History vismors cir

My Yard i 1873, In
| M- Thie ||.|'_:_' A iTie B
the Smuiuthsoman lnst
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Ircs—i now, iy Mg

LAC L, whiere Conserya-
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a nerw battie—to slow

he deteroration of this frikiseiiT exhiiinl
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And BeTore you coutd say download, their Ford Expedition

Lok THem 10 places <o unreal and soa far out there Steve the mf'i't
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Celebrating Life, a Medical Marvel

CEOGRAPHIC article,  The Endema of T

You will soon wilness a rmirsdle, read the message Last Lrecember hrvsta and her mmily had a par
n a fortane cookie opened by Lawnev Falloon. 1 tv ot thetr home i Solvang, Califorma, 1o mark th
was carty Decomber 198K, & few davs alter his Brs feiih anmiversary ol hat maracke. ™ We hail a3 wh
chbd, Krysta, was born with an underdeveldoped bunch of people, she reports, "and | got a lot of
weart. The prophecy soon came true: Krysta presents, which | liked
d a transplanted heart 20 days into her hifs A decade after the si-hoor surpery, Kresta [left

be e caretully monitored: <he has an EKG every
four maonths and a vearly blopsy, anegd she takes an
urrnune suppressant every day and waill Tor the rest
| ife, says her mother, Chrastina. " But pl
] '-Ell i.-l I W' I'I.I | !'l.'lu k I:"i.l' ; | e A
guadty hile with no hrnitations
hrysla becomes more aware of how special B
gory i% ns she gets older. ™ Uhe party broought i
b the orefront, save Chrstinag, who has actraely

promoted grgan dogpation eflorls, And e resl

If good things come m small packaged, Batidonomdes vanhoutom wis as good as they
corme, After dissolving a hunk of 34-mulhion-vear-old Wyomng Hmestone i

wcid, University of Michigan graduate student Jonathan Bloch spotted

L

through his microscope the fossilized jaws and 1.3 teeth of a shrewlike

misect-enter, Less than an mch long, the
1T 1Tk Flie sitalles of the Dwo i the artist 5 1 f
reconstruction at right——te by weight the i .
Hest nonflving mammal ever found, smaller

i fact than many scientists thooesht possibie.
[ 1% dwarted by the PrEYICLS record holder,

todav's Eiruscan sheew (right, at cient). Th

nny creature s lower 1aw measured less than -
1 therd al an el g, thae largenl iooth a
mere three-hundredths of an inch

A Fragrance Blooms in Space

A rose is a rose is a rose, but it is both more and less of a rose in
the microgravity of space. Scientists sent a rosebud of the min-
iature variety "Overnight Scentsation” (left) into space with John
(alenn and his fellow astronauts last year (GeoGrRAFHIC, June
1999). They chemically sampled the rose as it opened. Analysis

at International Flavors & Pragrances, a scent-development firm
(GeocrarHic, October 1998}, showed that its overall aroma
was only half as strong as that of an earthbound Hower, But the
hightlier's "tloral rosy scent increased dramatically in space, says
Braja Mookherjee, a researcher at [FE. The firm hopes that that
rasy note will make a new fragrance sing.

TEXT BY BORIS WEINTRALUD
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Forum

Regarelinyg war March isue, Joseph Lawrence of Che-
tarise, Hiinors, remdarked: “After being parched and
dried owt and windblown by the [Sabara articles,
| wins pueemctied by the next on north Florda springs,
Borh stories showed how a diverse world adapra”

Heart of the Sahara

My first encounter with the Sahara was 24 years ago,
from the windiw seat of an Egypt Air flight from
Cairo to Kano, Nigerin. My latest one, in the living
room of my Florida home through the pages of the
CIEOGIAFHIC, wits 25 awe inspining as the first. Haw-
ing lived an the brink of the Sahara for 16 vears, |
teel the article represents both the beauty and perils
of life i Saharan Africa. Donovan Webster and
George Steinmetz have done an outstanding job
portraving the grandeur of the Suhara and. the
tenacity of its peoples. And |'say to them, "Sannu de
aipakr—well donpe,”

VALSA GLEOVEGE
Mare [ harhirniye, Fleroda

Hostile dagser-waving  travelers, snake-infested
ruins, dead German honeymooners, burned land
mines. The Sahara i nevertheless spectacularly
beautiful, but | bet the anthor, who lives in my neck
ol the wispds, was EKissing the leffersonian ground
upont his retumm. Ul take the easterm woodlends of
America, even with our occasional winter blbzeard
or sunymer deluge, any day over those searing sands!

TEERE TRl
Chriorteevlie, Virganau

MNorth Florida Springs

Having spent many hot Sunday afternoons of my
19605 childhood floating in o refredhing north
Florida sprimg, | was delighted by vour article and
renunded of my mether’s dramatic exclamation
on every ane of those putings: °[ leel like 'm in
the middle of a NaTionar Geocrakrnie!™ Thirty
vears later those fascinating and beautiful springs
have made i1t into your ournal, It seems my mother
recopgnized GroGrarHc-worthy material

CHIRISTINE SOVSE L
Framkiin, Norif Larmsding

Ken Ringle's excellent writing and Wes Skiles’
auntingly mysterious photogeaphs captured the
majestic beauty that cove divers hoave long tried
o keep secret for themselves, While stadying
marine biology ut Florida State University in the late
seventies. | was able o spelunk many of the caves
and caverns mentioned m the article, At that nme

cave diving was {n s infancy, and many divers
unwittimgly took unnecessary risks 1o explore the
aqquafer. | recall pulling 4 fellow diver out of Morri-
son Spring during a mght dive, thereby saving has
life. | did not dive again in those caves for two vears,
| hope omgomng rescarch will help make these beau-
tiful places sater for divers and protect them for the
profoundly important ecosvstems they are.

CIRE I, PETERSON
Siharh Chedtmeginil, M fuoetn

| was thrilled to open my March issue and find o
plcture of Little River Springs—ithe place where |,
s o teenager, spent my weekends and summers.
Hiowever, 1 am concerned about the area’s future,
A cement-manubacturing plant, predicted o emit
more than o hundred pounds of mercury into the
air each year, has deen proposed within ten miles of
the Suwannee, Ichetucknee, and Santa Fe Rivers.
Unfortunately, not all in this ares care about the
matural state of these rivers and springs. The issue
has divided the community, and the rivers appear o
be losing. My only hope is that a reporter will not
have to do a follow-up artacle 20 vears (rom now 1o
survey the damage caused by industry.

DONNIE HAUSER
i VHrrii, Florigi

Steller’'s Sea-Eagles

The magmbeent eagles depacted m your March
tssiee are currently undergoing severe problems due
o lead possoning in thoir wintering grounds in
Hokkaido, Japan. Ower the past five vears the prin-
cipal prev of the cagles, walleve pollack, has been
greatly reduced by fishing. Because of a concurrent
wrcreasy i The number of sika deer being hunted op
the fsland, large numbers of eagles ure switching 1o
this food source. Sportsmen tradittonally remove
the desirable meat and leave the remains of the deer
carcass in the Held; eagles die after consuming lead
in the carcass, This problem could be easily reme-
died if the environment agency of Japan mandated
that hunters use copper rifle bullets or sholgun
slugs, preserving an uncontamnated food sounce
for wintering cagles.
DAVID K. GARCELON

drisrinitie for V8Ll SEmifem
Asicriin, L aalefirning

El Nino/La Nina

The opening paragraph attempis to emphasize
the importance of the 1997-98 El Nito by gquoting
losses attributable to the event, These numbers
came fromy a continuing study by our office. Unfor-
tunately a typo musguoted fatalities as 2,100 rather
than 21,068, 1t should also be noted thar the effect
ol climate vanabihty cannot be described simply
through deaths and dollars lost and s not abways
4 negative. The El Nifo Southern Oscillation can
cause both severe misfortune and great abundance,
KELLY SPONBERG

S |1|.|'|'|'||' i Ltk HI"'FI':IlHTI
il iy, Abarvkinl
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Curt Suplee recognzed the varability of our weath-
er and identified some human activities that wors-
eried the effects of El Nifio. Yer | wonder how many
readers recognize that the image of stumps gowing
and smoldering in what way left of o slashed and
burned portion of Brazilian rain forest {page 77
shows the work of homankind? Or how many read-
ers know that undistarbed ram foreit bag no ander-
story fuels capable of sustniming a fire wnless the
forest is frrst razed by the hand of man? If we wish o
stustain ourselves via ot Earth'’s bounty iand main-
tain the biodiversity so eloguently describved in your
February issue, its ime o recognize the processes
that dove ecosyatems and start placing blame for
misny disesiers where it belotgs—on our folly.,

RODERT DYE
Mntowier, Plirufn

The El Nino article made several references to the
forces of nature causing drought and famine. |
abwirys thought that nature caused droaght bot man
caused famine,

STEVE QETERFELI
Coamasmadr, Ui

In the Wake of the Spill

‘While working lor the Alaska Department ol Fish
and Game during the Exvor Vididez ol spill, | saw
the devastation o wildlife. One lesson stood out
the most: To signihcantly reduce the risk of
tuture spills, Americans and other heavy-consumer
nations would need to reduce both the numiber of
people demanding petroloum  products and 1he
amount of these products thut edch person con-
simes. Ten years fater new American houses are
commuonly larger than necessary, and more people
are driving gas-gurzling sport-atility vehicles. Cap-
tun Hiazelwood shouldn't be the only one required
o do commumity service

BHULCE H. BAKER
ke it Adaadan

lsm't it true that all Alaskans share some complicity
in Exxon’s neghigence? Don't they each receive o siz-
able vearly stipend from the oil rovalties? Alaskans
have made a deal with the devil in an area tha
should never have seen an il pipe or tanker, and
they're gaing 1o have 1o live with it

O KLATLT
Fiwrd Civy, P arem

I 'was miterested 1o see the picture of the harbor seal
with the glued-on satellite tag (page 111}, The glued
ared, which mats down the séal’s fur, appears guite
large in relation to the stee of the scal. Does this have
an adverse etfect on the scal with regard 10 heat loss?

BICHARI ALSTIN
Mo farid, Feplasul

The rag, about the size of a crgarette pack, is ghied to
a Lightweight, fexible miesh backing, which 5 then
wlued to the amimal’s fur. Sinee harbor seals molt once
a year, the tag stays on Jor d eeaxeemarer of 11 monnlis,
The biplogist assures us thar the tag causes no adverse
effects to the senl,

Unmasking the Snapping Turtle

As bows, my three brothers and | were in perpetual
summer contact with soappers, our most direct
competitor in bringing 4 brood of ducklings to
butchering age. We all learned that a snapper 1s
never really dead. Once while skinning a snapper
out of its shell, an hour after guillotining its head,
| barked at my brother to stop pinching my ear.
When | swatted at the pain and saw my hand
covered tn blood, | realized the snapper's head was
fixed ta my ear. My brother spent 15 minutes with
i knife and pliers prving the thing off. A snapping
turtle is whar a rock would be if it were alive,

EICHAHRD ME HTENS
Mlfarad, W soamri

The jaws are not the only part of a smapping turtle
that continues to function after the death of the
onimal. s heart ray continue to beat erratically for
as long as a day, When | was growing op in New Jer-
sey, children sometimes caught snapping turtles 1o
setll o a logal processing plant. The plant did not use
the internal orpgans and would return them to the
seller upon request, For kids with understanding
teuchers; a still beating turtle heart made a terrific

show-and-tell,
LTI WELEY
Eoeeert, Ml fiimgron

| have a common smappmg turtle as a pet. He has
never bitten or éven hissed al anyone in four years.
He loves the cat and even chases him about the
house. He pounds his bead on the aguariom wntil
you pay attention 1o him, and he loves 1o have has
hack scratched. Just maybe his temperament 15 the

troe nature of the beast,
TANICE M, PETRO
Hatmmionig, fmifiama

Earth Almanac

The'sale of the Baca Ranch to the ULS. Forest Service
has fallen through: The owners withdrew from
negotintions with federal officidls after failing to
recetve assurance that the appraised value of the land
would be kept conhdential until the sale was Hrm.

SARAH MEYER
Lty Adiwtiaen, Misw Mdeingas

Letterd for Fonvse should be sent o Natiorl Geographis
Margazine, PO Hox Q5198 Washiugton, DE 208198, or
iy fix far 202-828-5400L dr via the Inttrred 1o ngsforyme
matiorntlyeographic comi, Indhade saee; daddiress, and diay
i tlephone. Lertiers ey b editesd for elareey amd space.
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We need vour help.

On January 25, 1999, Colombia’s western coffee region was devastated by one
of the deadliest earthquakes to hit the country in over a century, Affecting over
JO municipalities in six states. this natural disaster has left 55% of the
population homeless. Towns have been reduced to rubble. Local businesses
destroyved. And more than 250,000 people are currently destitute,

In order to provide humanitarian and social assistance in this time of need,
the National Federarion of Coffee Growers of Colombia has ereated the
"Colombian Relief Fund.” All contributions to this fund will be used to
provide immediate shelter, food and medical care, and to aid in the
reconstruction of this region’s homes. infrastructure and livelihood.

Please send vour donarion ro:

Colombian Relief Fund
¢/o National Federation of Coffee Growers of Colombia
140 East 57th Street
New York, NY 10022

For more information, please eall toll-free:

-8 TT-CAFE-5858

www jnanvaldez,.com

Colombian Earthquake Relief.

A non-profit fund ereated by the National Federation of Coffee Growers of Colombin



Wesleren Lawland Garilla /Carilla eeriila goeelin)  Siee Haaght

P5{1.170 rm

Wiright: ") - 180 kg Habitak

Tropical lowland lorests in comtral wast Afnica !'i||r|.':1.'|r|-_E number Estirmatedd a1 fewaor than 10000000

Phptographed by Richard G Ruggwrn

‘WILDLIFE AS CANON SEES IT

Foraging along a forest river, a silverback
western lowland gonlla selects the numtious
stems of streamside sedges, The lowland
gorilla’s diet consists primanly of terrestrial
herbaccous vegetation. But because they
prefer mipe forest frus such as fgs, family
groups range widely to find them when
scasonally available, This western sub-

spectes had long remained 1solated due
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1o its remole habitat. Increasingly, however,
torest destruction, new roads, and the
et commercial bushmeat trade threaten
the long-term survival ol the western
lowland gorilla. As a global corporation
committed to social and environmental
concerns, we join in worldwide efforts to

pPromoic grealcr OWArcness ol ﬁﬂllilﬂgﬂﬂ:tl

species for the benefit of future generations.
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Masters of a ‘Iﬂfﬂtery Universe

These dolphins are no Flipper, the pet with
the pe I'pn.'lu:u! grin g e 1960s television
show. "We're image E g here,” says Grace
Atkins, who with het hti nl, |";||_|L1.:|prur|_-|j
the mammals’ natural belaviorin Dolphins:
The Wild Side, available en'homie video. *In
the wild we find the real storg—harem build- o e
ing, violent aggression, lessons in predatioly B PROGREAM GUIDE
for the youngsters.” Interpretingthe relaticn- National Geographic Specials
ships between the males is like cracking the NEAC. Sea locatlistings:
code of a secret society. Richard Conpor, MNational Geographic EXPLORER
whao studies dolphins in Western Australia’s TB5. Wednesdays, 8:06p.m. ET
Shark Bay, has documented cases of males National G!'“H“Phh Videos ““d
kidnapping and holding a female captive— Kigls Vidaos C dl' i HDD'E'E? BI04

. Egrarnming indoestion ACClraag pros:
sometimes for weeks—preventing her from e consill ocs & ::_--:-: OF CiF welni
mating with males outside their alliance. Says ;.':M g
Connor, “Like humans, dolphins are intelli- fen mevelng abrogd.
gent, social animals; they display behavior
that ranges from nice to not-so-nice.”
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Caribbean Crabs With a Newly Discovered Diet—Snakes

Viany crabs are bul himible scavengers: Fowever, mamioon cribs on the ssiand of Tobago have a taste for
Hve prey, such as thns cloudy slug-eal g snake riearly twi Teel I8 | ey re sit-and-wail predators
et David Maitland of Scotland s Napter Unversity, who is the st to descmnbe the crabs” behavior
hev e extremely apgressive, They pick a spot i a stream, and if 2 snake comes near, they grab it with
soywertul claws, Ther man diet s other nmmnecou crabs—they re cCanmibals.

Mexican Wolves: Still Struggling

It's beenta hard road back for the Mexican walf,
exterminated from the wild i the LIS, by 19710,
In March 1998, 11 caplive bred wolves were
released o southeastern Argeoms Though Lhiey
adapted well, ommous probléms arose. Five
wolves were fatalhy shot, and tvwo more are miss-
my ad presamed dead. Four of the victioms
I.IL'I'.'I-]_!.,I.'I.'I o the six-member Hawk's Nest |ralE,
a8 did this male-—among those shot. This year 13
mare wolves are scheduled for release. A rowand

e Oflereg] or information abowl the i'-'.iilin!:h.

FACLY IEJsFL]



}; w0 license reguired, no-alimime fees
RﬂdiﬂShﬂCk iS answering | Icheal o all kinds of activities

the call of the wild

with two-way personal radios.

Prices start at only $449.99 gach

Jim Fowler

Birrama nipg
WatE T e i

) RadioShack

Jfim Fowler is the host of Mutual of Omaha's \Wikd Hlngdum ks on
behall of Mutual of Omaha 1o support wildlife projects around the world,
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Choosy Squirrels Shape Oak Forests

Mot all acorns are the same to squirrels, say biologists
Michael Steele and Peter Smallwood. White oak acorns
sprout in the fall, making them unsuitable for storing.
The furry hoarders tend to eat them on the spot; those
overlooked sprout near their parent tree. Red oak acorns
don't germinate until spring. Squirrels bury them some
distance away for winier food—but sometimes fail to
recover them—thus helping red caks disperse.
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Meteury Sable. Imagine yourself in a Mhetcury HF°

Sabie LS Premium features include: 5-star government crash test rating® - 200-HP V-6 engine
« lpather soating surfaces « automatic temperature control « Boo 446-8888 » www.mercunyvehicles.com
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The new Ernest Hemingway Collection by Thomasville Is an eclectic mix of home
furnishings inspired by the life and adventures of America’s greatest writer. Which just
happens to make it the perfect place to pursue your own adventures - whether they
involve curling up with The Snows of Kilimanjfaroe, or something a little more romantic,

1-B00-940-5037 www.thomasville.com
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When is a permanent cotlection a blockbuster?
When the greatest collection of Cireek drt
m the Western Hemispbere

Fetiriy i*J".I'I!.F“.I".-".l"IfT.":TJ'f.F.? f.l"l'lu'
fid i 5'|FJ.'.’{T.|'.FL‘E':‘4‘rri’J‘

neoclisssiéal setting.

THE METROPOLITAN
MUSEUM OF ART

Open Friday and Saturday Fifth Avenue at 82nd Street
evenings until 9 p.m. WWW. I EIMUsenm.org
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A LECTURE SERIES PRESENTED BY TOYOTA LAND CRUISER
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This summer’'s lectures will be held in Fort Lauderdale, Chicago, Boston and Los Angeles.
Call 800-895-9960 for information and tickets.
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We can help you cope with any situation

and fime hiarsor

A rise in inflation. Volatility of the euro.

Braces for your 12-year-old.

Axk Merrill at www.mlol.ml.com or call 1-80o-MERRILI
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W FROM THE GEO |
Bird's-eye View
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WE DIDN'T
DESIGN IT TO
HIGHER STANDARDS
TO WIN A BUNCH

OF AWARDS.

OR DID WE?

SIERRA ESMmc




Window on a Hornbill Nest




ADVERTISEMENT

"HOW TO MAKE YOUR
COMPUTER AS EASY

TO USE AS YOUR
TELEPRONE ...”

Hy Webmaster Rayvmond Steinbacher, and the research
abiaff af Grevn Tree Press, Ine

re vou frustrated by your computer? Te 1t about us
"sar-pntmendly” ae i can b
Witll here's preit naws

Green Tree Press - with the assistance of Webhmastar
Raynsired Steinbucher - hae developed g unigus new computer-
tridntng course dosigndd  apectfiondly for bedinners!

Whather you're a FUThpbelE novite or & preraon wilth limated
eompoter Expenience, thin i the colire won e Been waiting for)

Here's why

# 1t bewins with the assgmption thut yoo know nathing
about computers. Nono of the torminsiogy, Nothing

o Evary |leasan . every step o8 exolained 0 mlain Enelish

i ’ 5

Theres no ponfusing compaiter jargon. No tachnical language

A Frrry step 1s ssquential You amply cen't make & mistake
biiciiude every step w5 seif-correcting

A 1t's ensy’ And it's fun! You'll be amazed st how quickls
vou ' re-learning

Toull recetve yoor primted omorse on large 8 172" © 117 pagss
with a sturdy. Bostol cover. So ifs axcepbonally sasy (o cead

A, rverything (= fullv (llustrated with drgwingz and photo-
graphs. So vou not only sedd — voi actealdly gee = daeh e

|t cimes to you complete. Beady to use. And we're n
cimfdient vou'll vomplete the progrum sucopsshully, we nncondi-
Frsnadly guerraniod vinlir revndis or volir maney fock/

3 hiojars FEATT LG !7:'::_|--||

It will take v nbsut

'.||ihi bearn liow S AEVIgALE r|1Ill.'.|.:r| '-"||r|||---J.- 5 ar
Windaows 08" just ke o pro . mastsr basic desktop
I'U!'.l.':-':lllll.il.'; preate vuur own Hles and spremd shiwels

* You'll be able to recogmee all the vanous paris of Yoeur
computer ... snd how each prrt fanction

v You'll understand the “world wide wel® _ “the internet”
You'll lewrn how W 2o gnyehere in the world] Instantly!

¢ You'll discover how to neguire new software absolutely
Fikk

* You'll learn bow tn create and send messages W poople
prvand the world —even o yvou dort e

* You'll learn o do finananl plonmmg, develop o worzahle
bt even oo payrell nd enployvment records

¢ Yau'll learn how to send clegr, ealorful family photos
aroind the world — FREE]

* You'll liamt 8 secrel way (o ot FREE steres FM and AM
stations Tromn around the workd and have them play on your
saand svetem — while vou'se on Dne!

* You'll be ahle-to create files . short cuts . nddress books -
even croats vour own posters and gresting cards!

* Yo 1 be hle totalh o snyone m the ivorld — FREE — for
iwm o 15 minutas (na long distanee charees

* Yoo'll disetver how vou can save handrds of dollars by
usEng Vour camputer as o by machoe

aF

A
o #
llﬂll"f:'?f .

A7

"How come 11's 5o easy for Grannie?”

Hope are sotne commaents from a few of our costamers

“ue the course & GREATY Why cun’t those computer
companies make their instructions one teath as good ns
VOUF COurse:

Sut Frank Gurchaok, New Weriro

. it lot better than those "dummies™ books and &
whale of a lot casier to understand, too, 1 learned the
entire Windows segment in just 38 minutes”

Lirorge Roddy, New Yord

“o I'm 0 homemaeker and grandmu. | purchased your
program oul of self defense hecanse the grandkids know
all aboul computers. Now I'm on the internet plaving
trivin games with several other ladies in Scotland!! ...
vou made it so easy”

Marguret Hunter Ohis

MONEY-BACK GUARANTEE

Iry the cogree wh o yair aen home for-80 dove. [f you're
mol ahuolutedy dellghted with the resits yvap achieve,
sy roturn i, of axy hime, Jor 6 Fi .l BEFUNTI
No condifionz. Na geestinne asked, That i» our 1005
pacondtional grimrnn e

r-- — S S —— — — —1

Lireen Tree Press, Ine.  Dept. 451
g 50 West 12h 510 Erie, PA 16505

|
s, plenee rush e the Gireen Tree Press o [MTIEMEET I
Loanarse Tos B iy’ iropd peoaoad, 1 U my il debahied wdih I
the: resulis | achieve, | may retem o st amy tome fora |
Pl redund I
1 enclose 51295 plus 53080 shipping/handiing I
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YN AL GEOGRA

simrokine Soulrwere Halls

PHIC

1. L7 JULU.

Eclipss of the Sun

Desert Dreams

A limited-edition print of Len Jen-
shel and Diane Cook's photcgraph
of storm clouds above Uitah's
Lrand Staircasa-Escalnnte Nation
al Monumerni |pages G4-h) s avall-
ghle for 529,95, plus $6.50 for
postage and handling 159.50 for
international orders). Pleass add
appropriate sales tas lor orders
sent to CA, DC, FL, MD. MI, PA,
and Canada. We will produce only
BS M@any posters as We receive

|5 LT i K

: MONTSERRAT
CECA RO WETe CROsE the government of that Caribbean
psiond mation COMTUMIE MO rEnve postage sty
I T ¢ I "| MIcT YRR 1N, -|'|| (o e -:'||'!;"- | |-:|: [N '--|'ll-.l'"'|'llr-';'!'||""|l" & Tl
| A111] | areTm | CATE F13TL8 i I o ‘1i|'|'i s i |.! PiE5a .-.i".'- e |' LiMTnmemorale 40
he missed out an—the total eclipse of the sun witnessed by the istand in February 1998 %1 wasn'
rven on the 1wtand for that ™ he savs thaueh 1 waes there foor 3 lunar o P

ordeds for by September 15, 19949,
Eath 24-by-30-inch print will be
hand-numbered and embossed
with the Society seal. Shipping is
scheduled Tor November 1909

Call toll free: 1-888-647-7301
IOutsica the U.S. and Canoda &all
1-515-307-3353)

Mail orders: Nations! Geographic
Socisty, PO Box 11303, Des
Moines, LA 50340-1303



Give new worlds to explore with
INATIONAL GEOGRAPHIC.

Dr:h'gm your friends—or vourself—with membership in the National
Geographic Society, It’s the perfect gift for any oceasion!

Every month, readers circle the globe with NATIONAL GEOGRAPHIC
magazine to enjoy breathtaking sights...meet fascinating people...unlock
age-old mysteries.. . keep up with science and technology.

Members also receive five full-color wall maps in selected issues of
the magazine. And we'll send gift cards to you to sign and present or
matl to your gift recipients.

Call today for a world of adventures!

[-800-NGS-LINE
(1-B00-647-5463)

M-F, 8 a.m.—midnight ET; Sat., 8:30 a.m.—7 p.m.
FEMEY by | -BEH-5348-59797

LS. omd Canada ondy

| | NATIONAL GEOGRAPHIC SOCIETY

P.O. Box 63001, Tampa, FL 33663-3001
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BERHIND

A World of Trouble

Even on their best behavion our statd
members sameétimes run afoul of the liw
While covering Ndoks in the Republic of
the Congo. photographer Michael " Nick'
Msichols was thrown o a dirt=Hoored, rat-

riclden cell because be didn’t have his puass.
port with him when local police demanded
it He had sent it 1o the capital for o work-
visa extension. Before help armived 36 hours
later, the police hid distributed MNick's paod-
seastons among themselves. He got them
TRICKE DL WS DEVET 50 _|_E'.|l' 0 gel Oul of
arvwhere inomy e, he remembers

Stafl writer Ann Willlams Lraveling
recently in Honduras, had trouble with
trafhic-control measures in Tegucigalpa
after Hurricane Mitch. Her car, driven: I
a Honduran assistant, Paco, duplayed odd
ates on an officially

wmbered license p
destgnated even-numbered dav—allowable
(var Jourmalists, On thelr way to the wirport,
Paco ran a police roadblock, then wived
off an angry othcer by pointmg to his press
hadge. Anm spenit 8 few NEervous o mens
negotiating their release: "1 never thought

I'd be facing il ume over license plates

W EFOR INFORMATION
Call: 1-800-MNGS-LINE |1 -500-5L7-B465]
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Write: Notional Geographic Society
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THE SCENEDS

Water Music for Jacques Cousteau

Composer Steve Heitzeg grew up on a Minnesota farm
n the [950s. tar from any seashore. But Natonad Geo-
Era g s iy %;'L'-. R i'|:-:|:__'|'.‘. the ocean to himm. =Ny

dol was |acques Cousteau,” says Steve, whase sym
phony Agua | Hormriage o acgues-Yves Coustean ) was
periormicd in Jlanuary by the Norfolk-based Virgimia
syimphony, The tribute features conventional instru
ments as well ds a percussionist's turnon seashells

whowve |, driftwood, and plastic gix-pack rings.

Colombian Call for Help

[ hie bigiest need 18 for housimg,” savs Colombman jotr-
walist Nora Correa, whose concern for victims of her
country s lamuary 25 exrthquake prosnpied her b
contact us. Nora sdw a shot of food- relief housing in
Marth Dakota (above] moonr Jaly 1998 Latm Amert-
can edition and lelt the tratlers would be perlect for
Lhe 1300000 Calombaans felt homeless, Bul where 1o
find such housing! We put her in touch with the U.S
Federal Emergency Management Agency. ” Now we
wall and hope, savs Nuorw

FTEXT BY MAGGEE FACKOWIT S

MATITONAL

GEDOGE L PFEWE 11T 1O
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B ONLINE

Screens Worth Saving

I'he Society's website is celebrating

1is third birthday, and you get the

gift: a screen saver with 15 Nationat
GeoGrAaraic images. Refresh your
monitor with ghimpses of a Luvale
ritual in Zambia (right), a charging
clephant in central Africa (lower right),
a baseball game in Texas (below), and
maore. Each screen includes informa-
tion on the scene and the photogra-
pher. Get yours free at www.national
geographic.com/download.

B What sort of people became pirates?
Meet a sampling at . . . /wihydah.

B A new generation is changing lran.
Read the article in this issue and offer
your opimons at . . . fngm/9907,

B FOR INFOEMATION

E-mail for Interactive: ngiiings.org

E-mail for Mamber Services:
I'II:-I|5|r!'IE'E:EI._.I|_.I51-ﬂr|'I'I'_'!rE-'i"E OO

CD-ROMSs: In the U5, and Canads call
I-800-437-6621: alsewhare call 1-515-362-3353

CHAE a0¢itm, Pl (TOW MESTL MICHAEL MeDHOLE (ICENTER RMHTE Al d A
WILLIAM ALBIAT ALLARD rABIAE s, WAAKTY SR ol Afdad Alen available at WANYY. DS TOMNE COMm
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Are you waking up at all bours?

You should know about Quanterra
for prostate bealth.

Hector Elizondo

¢thesie s Ctoanterra Sas Where o oy i Yoy
Pee=id s, I mmenmnbaims P, SNt I IR%
Fary oo atiel <aigrpcar L swwew warmier- Limiberi coan
| if BT £ NS =i it in ln
Why Quanterra? Boecause it's e e
clinically proven effective. tBaat clindcally pdowen Ouant

MOt Al soewe pralime 1A T herbul suppiements
www, TakeYourQ.oom o
froe I-ATT7-0OUANTERRA

QT LEE ; L1877 -THRI-GH3T)

[f it's not clinically proven, it's not Qllilﬂtﬁ'fl‘ﬂ
_* m

Q

Thewe ursiementy have ool besa svalusi=d by ihe Food and Drig Admmnodratian
Thrs product s not intmaded to dimgreose. freat, core, g prevent aay disasco
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