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ripples immediately attest to its impact, but

when we launch an article into our seq of 40
million readers, we can’t always be there to see
the effect. Thanks to a letter fram Canadian
Prime Minister Brian Mulroney, we had a quick
and suthoritative reading on the impact of our
July 1987 article "Canada’s Queen Charlotte
Islands, Homeland of the Haida."

“I am sure i will interest you Lo know that, on
July 11, I joined the Premier of British Columbia,
William Vander Zalm,
to sign a Memorandum
of Endevitanding for the

THES A PEBBLE into & pond, and rings of

al park and a nalional
migrine pavk in Lthe Soulh
Movesby avea of the
Cuecen Chorlotte Islands.
“"Vour story's descrip-
Ltom in woris and fie-
tures aof this culbyral and
ccological reasure was
remarkabie boih for its
content and Liming
It iluminated wonder-
fully the value of prexery-
tng thes ared for futuve
genevations. Aswwell, i
demonstrated the deep
interest the tndernalional
communily sharved with Canadians in bringing
this matter o g successful resolution. OF the many
voices maised tn support of South Moresby, few
spoke as eloguenily and none reached as wide an
audience as National Geographic.”

The “matter” was a 13-year bare-knuckle battle
between logging interests and a partnership of
Indians and environmentalists over preserving—
or exploiting—a piece of the amaszing archipelago.
From 1,000-vear-old trees to unigque aquatic life,
it is virtually a northern Galapagos im ecological
importance. To the Haida the area is precious
as a source and repository of thetr art and culture.

The partnership has won. Many feel our article
played an important part in the resolution of this
old controversy. British Columbia-born writer
Muoira Johnston and photographer Dewilt Jones
were among those honored at a Haida potlatch
that served salmon, halibut, octopus, and scal-
lops to 1,200 celebrators, In time the few logging
jobs lost will be more than replaced by income
from the many visitors who will come to enjov the
islands and Canada's first marine park
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Women of Arabia 423
Caught up in modernization, Saudi Arabia's
culture still sequesters the lrves of its women,
aecording to an American who has lived there,

Marianne Alireza. Photographs by Jodi Cobb,

Epilogue for Titanic 454
Robert D, Ballard explains an extraordinary

108 -photo mosaic, byo years in the malking,
showing the sunken ship at rest on the sea-

fioor. Pointings by Ken Marschall depict

Ballard’s exploration of the doomed liner.

The Man Who

Made Time Stand Still

Harold E. "Doc”™ Edgerton, plonger of the
strobe flash, has changed the way we look
at the world. A profile by Erla Zwingle,

with photographs by Edgerton and
Bruce Dale.

North Caroling's OQuter Banks:
Awash in Change 484

Wind and sec endlessty contour the shores and
barrier islands of North Caroling, Lately man
has added o controversial hand, sayvs Charles
E. Cobb, Jr. Photos by David Alan Harvey.

464

Results of the Smell Survey 514

A year age some 1.5 million Society members

responded to a study of the least understood
human sense. Researchers Avery N, Gilbert

and Charles |. Wysockt discuss the findings,

Baltistan: The 20th Century
Comes to Shangri-la 526

Brought by warfore thot still sputters, the
modern age 15 fost transforming this remote
Karakoram mountain realm, as Galen and
Rarbara Cushman Kowell discover.

COVER: A colorfully clad Saudi youngster will
don the traditional vetl of her companion at
puberty. Photograph by Jodi Cobb.
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By MARIANNE ALIREZA

Fhotographs by JODI COBB

WOMEN
Ol
SAUDI
ARABIA

S
av to the believing

women, that they cast down
their eves . . . and reveal

not their adornment . . .
and let them cast their veils
over their bosoms. . . .




Only women may enter the ruins of o sunbaked citodel on Tarut [slond, which

encloges a spring used for bathing and laundry. Onee home o an Arabian pearl
merchant, the fortress repelled marauding tribes during the 19th century. Rootedl




L nomadic ssarftare,. the exolted pasiton ol micles in Saudl Armbig was retnforeed

by the 18th-century advent af Wahhabism—a puritonical form of Islam demanding

[iteral interpretation of the Roran on all subfects, including the conduct of womer
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Popularized by the elite of enth-centiury Arabia, the focial vetl and heod
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pUuF, sHUF," sang IThtissam Lutfy,
giving me a start because the
words mean “See, see." and she
1= blind. W had been talking
about Arabia in the 1940s, when
1 went to live there as the Amen-
can wife of a voung saudi. Thal was a time
when Arabian women, bound by tradition,
veiled, cloaked, segregated, often illiterate,
had little say in their lives.

“NVes, those were narrow days,” Ibtissam
said. “But there are no more narrow -ri.iij.'n foir
me—and, besides, things have changed. We
women have stretched our boundaries ta the
limit!” Now in her mid-30s, she overcame
these same taboos to become a professional
singer, something men didn't do 20 vears
ago, et alone a young zird

Impulsively, Ihtissam invited photogra-
pher Jodi Cobb and me to a wedding in her
home city of hiddah—Dbut telephoned next
dav to cancel because her father would not
permit more photographs of her

Before we left Saudi Arabia, many other
women from all strata of society would
make similar apologies. In the sense that
nearty three-quarters of a million girls go to
arhoal 1n the kingdom and thousands ot
woméen have earned university degrees and
play i role in the progress of the nation, lives
are indeed broader. But this is still a country
where the man's word s usunlly imal, where
even six-year-old girls cover thetr heads

Jiddah means “grandmother” in Arabic,
and-—according to one legend-—the city was
s0 named because Eve, the grandmother ol
= all, was buried there. Her Arabic name 1s
Ummuna Hawa, our Mother Eve. In 1945,
when I first saw what is left of her tomb, i
wasoneof the very few structureson the des-
ert outside city walls. Today in the burgeon-
ing modern city one has to search for it

It was easy then, however, to Imaging

No men are allowed when puiests al the
Jiddah mansian of Princess jawhorah,

a wife of the late King FFaizal, remove
the veil for their frequent get-togethors
behind closed doors. Believing if
improper to have hir piciire take, even
by o woman, Princess fmwharah left the
roam ds Jodt Cobb photographed fer
hanguet, spread in the traditional
Mrner

Evein that place. The land still had the look
of Old Testament times and was still obzery-
ingmany Old Testament customs: the cove-
nant of bread and salt, sheep slain to seal
vowsor thank God for blessings, and images

of (zod’s creatures forbidden

This was Arabia before the Kingdom of
Saudi Arabia was carved from the peninsula
to become a political entity in 1932—and for
along ime afterward. Inthe great reachesof
deserts, plateaus, mouninins, and valleys it
WAS & strug |,_:|:~ Lo survive, and the Henet ally




tark barren desolate whole of the interiol At Ol the hie whoie. *We love vou as we
remainéd closed to outside influences, ove our son," were the first words 1 heéard

ror city women Lke¢ as, just gbout the {rom my mother-in-law, Asma, and my €x-
only activity (besides bving communally tended family sailed me through my first
within the extended famuily) consisted of Chnstmas with 8 roast turkey and mfts
leaving our harem quarters to visit other placed under the tree Mother had had flown
women 1 theirs. Familv men or male ser- n from Cairo. With wonderful sensitivity
vants did the shopping. Ulder women ran  they helped me celebrate my religious feast
the household, with younger women having  Outside the walls we had little, but what we
few such duties. Yet despite this hierarchs did instde the walls was hive together

olage, evervone belonged—even L, even bi ['hen came otl—aor rather, by the 1950s%
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look tor black gold, King Abd al-Aziz 1on

Ahd al-Rahman Al Faisal Al Saud hoped
his heart for water, i1t is said. But ol it was

popping the first cracks in old Arabla and

clock, saudl Arabia has a new [ace
Irom development, modernization
industrialization; its people adapt t
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relieious directives for the faith

lul, These eman

definitive
e lrom & ALY erful hody of
=lamic scholars called the wloma, who cling
tenaciousiv to strict purtanical tenets and
\re =el In ar

moral codes and whose minds

hiie and traditional helielts, PARITH ularly re
garding thedecency and morality ol women
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g0 right on doing what
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near what it s o
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now here

women. who certainls

SEEK NO | as Islamu
percelve that
especially as they learn to
and understand for themselves the le
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women but may nonetneless

gl
mitimate nghts given to them by lslam in the

In Islam the woman has a fully indepen
dent legal
own property, can divorce in certain situa-
tions, and has the same religious duties as a
man: ") mankind, We have created vou
male and femaile, and

and tribes, that you may know one another

- - 1 | 1 et 7 i
nersonality. She can inherit and

Appointed you races
Surely the noblest among yvou in the sight of
Lrod 15 the most podfearing of vou" (KRoran
sura XLIX:13)

Man-created traditions and

often deried women the nghts due

Pracrces
them
restrictive
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life, I often blurted to my mother-in-law
But how '
tlaow it to be#" She answered always, "I
well, the way has change

an yvou accept this, why do yvou
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stated thal {(excepting
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Pioneers in any profession, relatively few Soudi
waonen hoave arttered the workt force—despite a Doom
in education created by the kingdom's oil wealth—
and usually (n felds wherg they won t come o
contaet with mert, Baby boys are another maotter

Dr. Hanar Ali al-Subeqi (right) examines a newborn

at Airbase Military Hospital in Dhahran: Her

ghata, or head covering, is considered a veil

Encouraged by her family, Huda Awad (below)
opered o contracting business in [iddah—and now
has 40 men working for her. “This to me is the world,"

she zovs. “1'd never give It up

military nstalintions) taking piclures was
not forbidden, so jodiand 1 ned ourselves to
Jiddah's old gold market as a test. Espying
an interesting overhang of an old house an a
shadowed passageway, Jodi angled her
cameratocatch it when, quick ashereye, an
armed policeman approached with a warn
ing and a shake of his head

"But it's just an old house.” 1 protested,
and although my Arabic seemed to surprnse
him, the answer was still no. We complied
more passively than we wanted, ambling
around the old bazaar, He watched our ev-
erv movement and Aut! came toward us
again. Drawing close, he hissed, YGo ahead

434
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with vour shots, just be guick about it
I must say this was nice, but not exactly a

harbinger of like privileges to come. Photo-
graphing in Saudi Arabia 15 perhaps even
more difficult now than before, H.i.l:'li:_' A bl
al-Ariz in his time successfully convinced
the ulama that photographs were only com-
binations of light and shadow, posing no
threat to God's creations. But nowadays
many shy from any photography, though
others object only to public picture taking.

Yet there are changes. For local color;
Fridavs on Jiddah's corniche along the Red
Sea i3 hard to beat. Miles of sun-protected
picnic areas and playgrounds line the shore

National Geographic, Ocroper [987
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“I was shocked to see girls this young
wearing the cloak,” sayvs the author, who
gricountered this group of schoolgiris
near Qatif oasis in the Eastern Province.
Vetling customs vary, and this region,
hame to the country's Shitte minority, ts
one of those known for s conservitism.
Not gvatlable officially untdd 1560, public
education 15 free to any Saudi girl whose
farmily. permits if. |
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their sides. Without question they accepted
the sight ef two lone foreign women wander-
ing among them. My speaking Arabic didn't
surprise them (Doesn't everybody?) We
were there so we were there, and only one
guestion was important: “Are you Mushim#”

Mo "satd 1, “but God 15 One, yvou know, "
and heads nodded, smiles appeared, and all
was right with the world

Their hottest sale items were hand-knit

Nutional Geographic, October 1957







Better than a bank account, wwvwelry has
traditionally been g prodent tmvestrnent

o wiorreh £ o lond where 0 moan cin o

porce At wife by saving ©I divorce vou
I'.I'l"l'l LIFFLES f'l'r F:I 'II:"Jl"l .:!I' er -i-ll F s
the women's stig n i |
veiled sh -'|-"-.nr'- r modela her wars

|
Rivadir-bormn Monag Khashoget (below)
Tl

| s ok I 5 5
FERTWST LAVETLE £ LA :.||||r.

I B I:. I:I..IIII"I.-II

with his driver to take Jodi and me

|
Slopping al a8 two-tn-one village-

next toa hiving sett

“And upon vou be peace
|.:'||I.‘[j1_- Wre 1I|."'|.I -. IIIII_""
“Welcome, welcome, " she said

In lavered villaee garh, some of 1t embriog-

||.'I":'I|r SOIME j*llll'.l'll. SOOIV ::II.'II:"J.

viell but a blark head wrap that she

angle slig |r| -aver her Blind eve, she Jog
Lhe second=floor sitting room of her tower

ke home, Leas il||_'_ Our -|'-.l-._'-. 1 1he ‘;II'1'-].

ild, wesalon low matsalong walls

A painted runmng design and swooping ele
LTIC WITINE &l | wiere Il.:'l'l- --.'I'-|'| | W4 |'||"I'-'. ]

my utter surpnse Ibrahim joined

wonder of woncers, even the drniver
Jidhelih

- [ i L 1 . ] L]
CrLRIn fifal [ |".| SRA 1S NEN SEFaNEgelrs Y5

Wi |.|| Hiever have |'|.1;-|l|'1'.|'l| 1T
k
itine Lhe lndy of the hous
Thi= widowed matriarch of th

Lamily, W |[|I|||l'l'-u II-III':II HLAELS

LLELEL, 1WITErE { r.-.'!ll"

& TOT s Ly

Lronid
e countryside neps .-'l|-i:.| OIE  MOrni
old ruins
ement—I called toan el

derly village woman, " Peace be upon you!™

i
- i
[rieel Lo

kent thi

home, the gouls, and Lhe adjacent farm,
with her daughters-in-law (who—aha
didd not appear) and seven grandchildren,
fourin school, three -'.||| oD VOUNE,

We talked and talked, strangers in that
hospita

enough, we must <tay [or 3 meil. byt we

HE :||_|_| g Lollee was declared nol

37 '_'__'L'-." aff. saving [Inshallah—God wil
ing—we would one day return. Two days
Inter we were back in that living room
ioined after word -||.'I'.-.'||
of our return by a young
male villager and the local
relimous sheikh, The tall,
well-groomed, handsome
younger man greeted our
hostess with the deference
due her as an elder and then
shook our handsz, as difd the
sheikh, a short man of pe

hapz 50 with an open man-
ner and a fnendly gaze. He
so rushed his speech in a de
sire to know about us that |
had toask him to repeat, but
we covered mmtroductions
5,-and 1 di

cnew  of

and backeground

covered that he
my famih

“Why chid vou not converl
to Islam?” he quered

“Hecause 1 believe in the same One God
stories I know from the Bible

vou o, andt
are part of vour history too

True." he said, “but Islam is better; our
prophet 15 the Iast after Noah, Abrabiom,
Moses, Jesus.” And we lett it at that

N RIVADH we met a citified Badawivah,
Umm (mather of ) Abdallah, who hves
in an apartment and has a hospital
technician daugghtér and a pharmac

son, bul keeps her makeshift stall in the ]'-l-:|
ouin market selling evervithing from gold,
turquotse, and silver 10 ragtag notions and
remnants of old Bedouin clothes
We sat thiere on the ground with her and
[riends, partaking of dates and Arabic cofles
erved from a coffeepot that was identical in
shape tothe tracition U bess one,. but it was
3 thermaos made of plastic, EMher signsaof the
times are trachitional madass (men's sandals)
availlable now in the fine leathers of Italian
he ultimate in veils and

1
shoemakers and tl
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cloaks bearing logos and labels of famed
Paris couturiers.

Umm Abdallah loved adorning herself for
photographs with every possible piece of sil-
ver, but her fun and ours stopped when a
male passerby shouted a protest and an-
nounced he was going for the police.

“Muav vou be blinded and boiled in oil,”
Umm Ahdallah shouted after him, but she
scurried to hide all camera gear in Bedouin
baskets, under old clothes, in an old trunk.
That time the police did not come.

Women such ns Umm Abdallah are only
partly out of the old time. The real changes
lie in the generation or so after them. To-
day’s educated women might still wear the
veil, might still be the wives and mothers
they have always been, but they have be-
come other things too.

In their ranks are teachers, computer
technicians, social workers, laboratory
technicians, physical-fitness instructors,
phivsicists, engineers, bankers, filmmakers.
All these when the first public schools for
girls weren't approved by the government
until 1960!

“Thank God things have changed for us|”
This not from the vounger nurses at a hospi-
tal dispensary but from a widowed mother
of seven (the oldest a boy of 15) just now
learning to read and write in the government
program for adult illiterates, having to jug-
gle time seeing to her children, working
required hours, attending class.

She has a senous need to work, but the
voung girls were there because they wanted
to be, succeeding over protests of family
men who look on nursing s ademeaning oc-
cupation for voung women. They give o -
ern Lreatmnents, instruction, and care in the
dispensary and in patients’ homes, a great
change from the folk medicine, cupping,
and kgwi (applying red-hot irons to the
body) so prevalent befores,

At King Abd al-Ariz University Hospital
in Jiddah I asked Sabah Abu Znadah, coor-
dimator of training and development, how
<he had gotten into nursing.

“Dio you want a flowery answer or do you
want thetruth?” she fired back with asmile.
In truth she wanted to be a physician, but
she missed the college'sdeadline for applica-
tions, Nursing was next best. 50 | went for
it,” she said, “and now T'll fight for i1."
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Most Saudi professionals we interviewed
“went for it" in one way or another. Some
came from traditional famibies whose men
objected to their working—"not,” said Sa-
hah, “because they were not open-minded
mitt or too strict, but out of fear that society
would look down on them. ™

Many had uneducated mothers pushing
daughters to achieve what they never had;
others had family support all the way. "My
father alwavs told us to get an education
first, because the more like us, the mare oth-
ers will follow," said Fatmah Yamam, chief
of perzonnel at the university hospital, One
of her colleagues said that her father 1s now
proud of her in her profession, but mitially
objected so strongly that he sent her to Jor-
dan, where she found the “too free life"” un-
comfortable, so she returned to sit idly at
home until her father gave up and gave in,

OWEVER they made it, women who
have achieved avoid doing any-
thing that could stem the tide of
advancement. They proceed gui-

etly on their ments, wanting no backlash
spoiling things for them and for the women
who will come after them.

Although most work in all-female facili-
ties, some doctors, nurses, administrators,
radio announcers, journalists do work with
men. Longzkirts, long sleeves, head scarves
are customary for women on the job. “There
is no problem,” said one hospital worker.
“We are well accepted, get the same poy,
and men here want more women in johs,
appreciating our efforts and respecting the
levels of education that put us here. ™

“There are objectionsaround the country
though,” said another. “Someone wrote the
newspapers asking how their girls could
work next to men. Then evervone waited to
see what would happen and nothing hap-
pened. Someone must make the first step.”

“Your steps seem big to me,” 1 told the
women at the hospital. “T've heard that girls
consistently outdo bovs in scholastic testing,
and that in one graduating class girls were
autnumbered thirty to one but took the top
five places. How do vou account for that?”

This got a laugh and then a bigger one
with the reply: "That's because bovs have
cars, and we must stay home and study.™
Judging from the letters-to-the-editor

MNarlonal Geographic, Oceober 1987
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ne people talk about it, but most
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initially for women would be as disastrous as
when men started. AcCcH
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Iriving hére s very dangerous and
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women drove would follow and
ereat sport!”

bother. It would e
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by a male famidy marmbaor

the total of Iill'_|l||.'.: Pl saonne]l we inter-
viewed inone day in Jiddabh—a dosen!
SEmMe spark too. When th
diddn’t find their fames on the
ment program
cry thatl a special ceremony Was
T'wo thousand women arrived to ce
with them the atfair the jovous at
mosphere of awedding when they shook the
ralters with a plercing sustained ululation
At the King Saud Umwv
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students wes I

cloaks are let _
puarded gate. Once inside they fan out in
waves af brighter colors, as
pet folded away and the
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viells and cloaks

DlACK sameness be-

comes laughing women in pretty
irecks hurmving to classes
Unveiled women may not be seen by their

male prolessors,

via closed-ci

&0 COUurses are conduclied

CUit felevision, eacrh student
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At home in two worlds, Maoi Yomant, doughter of former
saudi ol minister Ahmad Zaki Yamani, divides her time
between Oxjford University (top), where she works on her
dectorate (n anthropology, and her homeland, where she
both studies and practices troditional Arab customs such
as decorating her hands with henna. Given a choice, she
wouwld rather stroll with her doughter through old lddah
(left), where windows are latticed to shield the women
inaide from view, than through the streets of London.

I'm d S5audi woman. ™ she savs. T like my véedl
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waving her own desk set. If, as the professor
"."'.Ill'.'». the student has a QuUestlon, the has
ypick up her own telephone by the TV
ress to the lecturer

angd have direct-line a

Before their own universities, women
studied by correspondence, and Faiza Abd
allah al-Khayvval is one who worked as lia;
son between professors and female studenis
ngo as 1969, recetved her
in socioloey from Vassar,
“Vou met with the professors?” 1 asked
~No," she laughed, “I'd telephone them,
Even participabion in modern sports

. i & - | I
in nublic to men and bo

alter she

| L
A= [ong

H.A

N

leaders who

mitial obiection frrom rl-.".:__'i-"::--

took exception to shorts and bare legs and
claimed that

Saudi vouth to neelec

televised games
| studies. T he national
soccer team scored well though. It won the

Asia Cup in 1984
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N A TWO-HOUR LUNCHEDN with pro-
I govern

men backsliding

fessional women, we heard o
ment policies [or wi
from enlightened to more restricted,; ol
Lo defiate ula to bare-bones

epared o makine better wives and

efforts CUrTl
studies
mothers, of formerly Jj-:ln|u- tive Lraining

(' taber (Y87

il ftonel Greoerapii



Scregned from contact with s feémale
students, Samir Badawt reaches by
closed-circutt relevision at King Saled
Llniversity College for Women in Riyadh.
Studentz (who cleared the room when
phatographer fodi Cobb brought out her
camera) ask guasticns by telsphone. This
system was devised by the ulamo—a
powerful group of religious leaders who
advise the roval family on every aspect

of life tn the fingdom. "[f o man and

a woman are alone in ong ploce,” goas o

review
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& T

proverb, "the third person present is
st Soudi Arabia permits no coedn
cation bevond kindergarten

Official censors keep forbidden sights
from reaching Saudl eves through foreign
pertodionis fabove). They also hiot out
references to pork and alcohol

and study facilities shut or limited; of access to foreigners that Saudis are not any differ-
ta the workplace narrowing so that highly ent. She sees some of the same adverse ef-
gualified women are stbymied in their ca- fectsof change in her own society asare seen
reers. -"L-|{:.'1i.'_fﬁr.ELQ‘I'T'H]‘IH'-'“-LJJ'Ii[-ih"t‘t‘lt‘*ﬂt of elsewhere—the misuse of money, ime,
their feelings on this, we gol this cannonball  leisure. She s 50 concerned that in off-hours

response: "HELP!™ she runs, from her home, a club for children
women, their faces exposed bul their and homemaking classes for voung wives

neads covered, appear occastonally on tele and mothers

vision as newscasters and special program Ghada Alireza Zahid, wife, mother, and

presénters. samar Fatany used to be one of  expert in glass and porcelain painting, re
them. She is now on radio shedding hight on - ceves at home each Saturdav and Sunday
Saudi laws and culture for Enghsh-speaking  from nine tooneo'clock about a dozen voung
listeners women who arrive on time, toss off wraps,

ducated abroad, Samar wanls to prove  retrieve unfinished work from the previous
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week, find 8 work spot and have atit. Lrhada
sypervises, and the modest display of fin-
ished articles proves the seriousness of the
women’s efforts. ¥l don't know if | have any
talent,” said one. *but now that I am doing
it. I am really mterested.

Tucked in carners of the rambling aold
buildings that house weliare societies are
genteel, quiet-mannered older ladies who
know not the least thing about newer trends,
arts, crafts, and fashions,
but know a great deal about
traditiona mbroideries,
the cut and drape of cloaks
and capes, fing tatting and
drawn-thread work, and
how to turn mintuscule hems
on hine s1lk wvetls, and they
arg repdy on a regular basis
to pass on their skills to any-
oneé wanting to learn

Almost too late are Lhe be-
pinnings of concern for pre-
serving the knowledge of
vieslervear, but artist Sofia
Hin Lagr feels an urgency to
do so through her canvases
seven or eight vears mnto a
project on costumes,
appeks authenticity. “Butitis
difficult to find two people with the same de-
seription of an old-time dress,”
“The young don't wear them, older Tolk pul
them in chests and forgot them, and the very
old can't even imagine why I'm asking.™

Today's apparel could be anything imag-
inable bhecause evervthing imaginable is
avaitlable, but veil and cloak lend anonyvmity
and appeéarances areé deceiving. Underneath
might be a hgh-society lady 1in aute cou-
ture, & high schooler togged in blue jeans
anda T-shirt, a villager in colorful cotton, or
an old-time lady in her old-time dress. Any
thing goes, but the outer layver—with slight
variations, perhaps—remains the same

1 15 a shock to =ee sedate clonked figures
peeling to leotards in a fitness center to do
routines popular the world over, Some to
whom the concept 15 new have tried to re-
main modest and decorous in ther WIps
while pedaling bikes or walking treadmills,
unti the machimery cdemonstrates 1ts nasty
tendency to gobhble loose flaps of material
and long veils attached to quite long hair

she
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Women of Saudi Arabia

A world of color and hospitality (s the
reaim of women i remote, mounfomnous
ASir, part of the region that the Romans
dithbed "happy Arabia™ for its plentiful
rainfall and less severe life-stvle. Veiling
15 not as strict, and male visitors are per-

mitted—aewven when the menfolk are gwoay—

tn homes {ike that of the al-Asir family
(facing page) in al-Foyyah, a villeye
whiere many a home fras (s own TV

ATION AND MNATIONALITY are the
ahjects of growing interest. 1'hou-
sands of women wvisited the “Ri
vadh; Yesterday and Today'

¢xhibit in that city in April 1986, and Saudi

women were the focus and the honorees al
saudi Dav, an event sponsored by the Jid.
dah International Women's Group

CGala by any definition was Ladies’ Night
at the Kimng PFaisal Poundation's opéning,
where Queen lHat, King Faisal's widow,
and Their Roval Highnesses Princesses
sara, Latifa, and Lulu received hundreds
mnvited to enjoyv the multimedia exhibits
depicting the kingdom's history and King

Faisal's part in it, the sumptuous buffet on

the outdoor terrace, and a spectacular

aclvanced state-of-the-art laser show, Somue
of the older ladies wept before exhibits of
timeés past, and rh|~_-, OUn{E er'rh.--'_]l:: had trou

ble identifving with them, but their hostess

Cueen Iffat iz most certaindv a link to both

The first model school for bovs in the {or-
ties was her doing, as was in the fifties the
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Drivided by sex and custom, a Sawdi family spends Thursday evening relaxing by the Ked Seo

orphanage called House of Affection, [ore-
runner of official povernment education lor
girls. Its first high schoolers graduated n
1965, Today there are &,000 educational in-
stitutions with nearly two milhon students,
700,000 of them female

Remembering the strict segregation of the
past, T am still amazed at mixed society in
public. Married couples can be seen shop
ping together, dining téte-a-téte in public in
a hotel or restaurant, but still cherished anc
iealously guarded 15 their personal privacy
[ncreased one-on-ome sharing as hushand
and wife, as parents;, may be due to a certain

150

fragmentation of the extended amily, with
the added factor that some wives are now as
educated as their spouses.

Private groups mix too. Couples join good

friends in each other's homes with astonish-
Ing frequency—ithree or four imesa week
making a sharec L'j-_iurj.'.Lh]r-'I]Hh' world with-
in the bigger confining one around them
Thev enjov weekends together, travel Lo
gether, share jovs and problems in suppaort
of each ot
all forming a circle of friends thal
hecomes a new extended family

Children and teenagers in these situations

wer, and their voung tolk associate

treely

National Geagraphic, October [987
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en often obs
phviously enjov freedom and activities un-
known where the conservatism el the people
keeps life within traditional traces, where
even very small girls wear the black cloak
and head covering, and the scene of a hun-
1em frolicking on paths home

lred or so of

i I'
Lrom school 15 starthing

ARRIAGE ISSOMETHING [or which
many now walt longer than

W10, 1.'-._I||’i||;_ il I"I'IIII.'.:'.".I"!'Il

S first. 1 hisisnot to say thal pres-
sures to marry are not still there, "Our Girls

ard the Right 1" was the subject of a

- "
9]

Yo e of saindl Arcdbia

it the mosque, while women pray at homs

seminar in Jiddan in 1986 where Saudl
seholar and Islamic Culture
Ahmad Jamal indicated that marriage 1s a
woman's primary obligation and takes pre-
cedence over Lhe pursuit of learning. Unless,
that 15, a hushand aprees informally or by le-
gal prenuptial writ to her continuing studdis

Professor of

- Lrpe

L me

lust getting marred poses problems Log
= E
prohibitively high dowries
'R

and excessive outlavs for celebrations, (O

S0mMe BHecCauses o

sheikh representing ten tribes attempted to
set dowry hmits i his reglon when they
reached 160,000 Saudi rivals (54.2,000). He

F ]






A designer weil gports the logo of Yves St Laurent, reflecting a new worldliness amany
Saudf women, whose Hves have been opened by education and fresh opportunities. Most
accept the vell for privacy and protection from male harassment, not as a symbol

of oppression, and cling to a tradition that defies Western understanding.

proposed maximums of 10,000 rivals plus
some jewelry and a gold watch for a virgin,
and 5,000 for a divorcée or a widow. One
news report in 1986 listed the nationwide
average as 100,000 riyals.

A Muslim can have four wives legally at
g time if—a big il—he can give each wife
equal material goods and equal time. Somo-
nogamy is by far the norm, although divorce
rates are on the rise. With a man allowed to
divorce his wife without stating reasons,
there can be instances where the divorcée
faces dire problems. Women can divorce
tog, given cerfain reasons outlined in the
Koran, but instituting such action in a
male-dominated society can be as difficult
as tryving to counteract any unfair condi-
tions unilaterally imposed on a woman and
children bv an uncooperative or vengeful
husband

EARNING TO READ may lessen the inci-
dence of such situations, as women
come to know what Islam truly
wants of them and for them. Along

with those individual rights to inherit, own
property, and divorce, lslam also has provi-
sions for prenuptial contracts and deferred
dowries (contingency amounts set aside for
the ifs and whens), and no infringement 1s
brooked of what is lawfully theirs. Women
have always owned property and handled
their moneys, even before education and
from behind the veil, and as the country
grew and developed, sodid women's invest-
ments and holdings, and this gave rise to the
proliferation of women's banks,

With all that women can do, there are
things ¢ven today that they cannot do, such
as board airline [lights without written per-
mission from a male family member or
check into any of the kingdom's hotels with-
out a letter in hand from a male relative or
official sponsor permitting them to do so,
and this also applies to foreign women,

Jodi and 1 were forced to bluff our way
onto & domestic plane (breathless success
enhanced by the beautiful koranic prayver
for all travelers alwavs intoned over the

Women of Saudl Arabia

intercom before takeoff ), and at our destina-
lion we had to seek hotel permissions from a
local police captain, I wanted no questions
on how 1 had come to know Arabic, 20 when
the station guard stopped us, 1 launched into
a comic English routine that went like this;
“"Me no hushand, ske no husband, hotell™
Wheteupon the dear grinning fellow took us
to his leader, who was sound asleep on the
floor of an upstairs room. We got our letters,
but so much for the man/woman thing,

One distinguished gentleman friend re-
gards the travel restriction as a source of
shame and embarrassment when he or one
of his five brothers must sign for their be-
loved mother when she leaves on a jaunt.
“When our father died,” he said, ®she single-
handedlv ratsed us, did for us, taught us,
shaped us into what we are today, and after
all this we have to sign for her. How de-
meaning!"

At the King Saud College for Women,
Jodiand Thistened to a cracking gonod debate:

“Islam never said that women should not
be educdted. The Koran says learning is in-
cumbent upon male and female. ™

“But what does one do about educated
women here whose only concern is children,
the soap opera, the fat in the diet?”

“Well, T am educated and can give the
best of both worlds. ™

“And I don't like the condescending atti-
tude of some who say, “You poor women
here, vou can't drive; you poor women, you
can't talk to 8 man; you poor this or that.' 1
wouldn't change for milbons, and who
asked them? It's myv world and 1 accept it."”

"Well ves, but in our society we do have
some things that need to be changed and oth-
ers, like driving, that we'd enjov but that are
not the most important things in life. And 1
can wait until society is ready. It s a part of
our life that change is coming. It might take
longer, it might take shorter, but we are
hoping for the best for our soclety, within
our religion, within our morals, within our
readiness to foresee and digest change. Be-
cause then it will be for the better.”

Inshallah. O
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By ROBERT D. BALLARD

WTREEIE O OCEANCEERA FHW ISETITU T

woean floor that included the
parted bow and stern sections
with our tlowed camera sied
dubbed aNGUS. The artist
tudied the photographs Lo
produce Lthe ACCompanying
Hustrations. Later 108 images
wiere painstakingly assembled
vier many months Lo creats
the startling moasic at right
Taking those pictures was
ke piaving & vast three
dimensional game of Pac-Man
Biindloldecdl. ANGUS, tied by
cable toour research ship, was
trolled back and forth night K-
ter night just above Tidtan:
The sled s three still cnmeras
operated n.|'|||-:f.-.|ﬁ|1. but fo

|-|||

VIFlEO CAMEris helpe L L} |l-"|

itor= on the surface guide it
through what we [earéd would
2 an gnseen made Of TIETINE
masls, and debris

The mosate wis prowiuced

v NATIONAL GEOGRAFHIC in
rollaboration with Madison
Press Books. Technician John
Portecus at Woods ol
Ceeanographic Institution
selection of 1m-

made an initia

IKE soME ghostly Flving stunds silhoyetted by a halo of  ages, Graphics specialists
Dutchm R.M.5 artificial Hght from ous yerge Martinot and Leo Chap
Fitanii i.L|.---'. eiseema  manned submersible, Alvin man of Dodge Color, Inc. . in

farever to sieam [he sub's tethered robot, the washington, 1), L., matched
RCrOss UNe DCEAD HooT 1N Lhas EWIMMIng l:.:'-'-.|.".1'|“ fason S the final selections i'r"'--:."'-'l:"
dramatic painting by ken trains its floodlights and video with adjustments for angle,
Marsthall, Lost in the North camera on the ship's massive perspective, and even varia-
Atlantic after collision with an starho) -"-I anchor tions mn depth. In one case
icebere on April 14, 1912, thy We found Titanic in the where ANGUS missed a section

fabled luxury lineér sank tn SUMmme! ‘ ]'J:.- and explored a video frame was substituted
ashed

13,000 feet of wonter with a loss her more Lthoroughly the 1ol Only tw'o small pleces {«
ines) are missing

of more than 1,500 lives lowing yvear

Here in abvssial darkness the Inall we took more than rooe NATIONAL GEOGRARHIC, e
thin's rust-streaked bow 70,000 stil]l photographs af the  cember 1985 and December 1024
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in a historic

Mosaic of a lost giant comb
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complete view of Titanic’s

450-foot shattered forward
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I YHREE PAINTINGS by Ken
Viarschall, longtime student of

Lipem (lelt] rests on the bridege, whili

"'I"-l" -fr I'I'Ill’: L5 1O« FOW & nest on

Fitanic, at right and below, cap-

J '-"r'-}."'?.' ||

_
=l the toppled foremast. It was from
e ~—— Formeak]le
’ .

=

ture the terrible carnner nt Tifan: : : - .
here that lookout Frederick Fleel

. ' I nal resting-place. Despile LS massivie
Pl e [ If- "W I”’ 3 debiris that ended up near it on impact with the ocean floor, the ship e e b I1 e
el s | Earwart wall duck =% 48 : - e the ocean floor hany saition (rioht _enme 450 feet o honed the bridge, “lceDerg rignt
oy ' =4 I""f Maxt with srow’y Ui I_hl ] LL E ll }h‘ s ' Upon n_'l"'”'-]”m: le.l'. :.'II'IH_M“' her totnl 882-fool length, still retains ity -I-I-I:' :.“:l_ll i .I I. t I .I._l.H-IIII I III-I.I.
I e itt t-.,l]l \ '-..,']]]] ) the bow .:.,-I|.I|.|-|.1r.‘_.,§|lllul||-_' chape and majesty 'l,|'i,.|_1 1 seconds the ship's _|j”|,,__._ (]
o l ‘ . T oo, kntfing its way in at n A the ssction bullidssed ite wiv into eifde brushed agamst the berg, and
: = " Lilge caned . shallow angle. The stern's im- the mud. it huckled The afte |,.,',, '|'|.|'.'~ GeEnn a '|'.:rIII --II lerror
: n contrast to the bow section

diadgewing ' | BARLY S1X TIMES [s il it was more traumati ackKniied, and the decks collapsed

1 when it hit hottom (6), it bur like an accordion at their wenlkes litamic’'s mangled stern, surrounded

]llll'_'. as Lhe Statue of -
: Li's boain o IJjI_|Et[:|I s heh, DEbaie f? -
. n was designed so that domage .

by its own debris (below lelt), ook

ied itself some-45 o 50 Ly o) 8 peint, etween number two and num | !
s though it had been alternately

over ils propellers, crumpling ber three funnels. The third funnel’s

- i § - —— . - - : d Bk i F I | =l | K - |
! ] #iheas to any two of her “watertight the steel plating on the hull, In empty base appears at the extreme nft orpedoed, bombed, and shelled
compartments could be con- I short, the bow landed, the edge of the section [he aftermast, snapped at the base
He 7| Expaminn jei tained. In one of the 20th cen. y stern crashed Exploring two areas of the ship droops forlornly over the rail like a

broken cargo boom. Fixtures
wrenched from the tortured hull in-

clude three cannoti-shaped caren

cath

. . tury's first major lessons on , 9 More than two and a half most closely linked with her
N e ol 312 BT TEWTET AT the limits of faith in technol- - nours elapsed botween Lthe .

egy, the ship proved tragically tme ltfanic hit the iceberg

inadeguate when it collided and the moment she vanished

i
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' 11 1 E #d fumin with reality

Controversy has swirled
about Titanic's sinking
Maony experts hind thousht
that the ship went down in
one piece, 4 beliel raledd out by

our 1985 and 1986 expeditions

We found the how and dern

1 hose among her passengers
ntiel erew members who could
nol make it into lifeboats haud
tirme to move alt 5 the bow
sank. When the stern went
I|||'.'I.'I'|_ most on hr_--_1:r| |"'|'*||_ t

the water. John B, Thaver, Ir.,

who survived, <aid their

afe< at center. At far right dfvin 1n-
spects thie ship's rudder, searching

tor her propellers

NE OF THE MOST polgnant ol

||."I' s 1 1 et 4 LA Calls

that ol a pair of boots (right

resting on the seafloor at such an an-

more Lhan 600 vards apart. cries swielled into Yone long he that it is probable Lhat the owner
. - i i} Eons i 'l =411l sgrgnrnw
Wrenched free Hased on our dives lnst vear 4 continuous walling chant T Lo I DOLIOT WHUE 33 Wi
| And digaried be and bolstered by o rerending of . like locusts on & mid ing them . Deep-sea Scavengers soon
| b riw o p—_ L i
~ fdekriy feddc was disposed of the human remains, but

sunimer night in the
wioods in Pennsvivania.
= = g Bapelitiang Water entered six forward Ihe stern held that vertical It lasted 20 or 30 minutes before
:::';;I, ;':_L]"'!”" compartments after the ship position for about a minute (3),  Onally dving nwny

' : struck the iceberg. As the liner  and then slowly stipped be —
B _ nased down, water flooded neath the surface, Recalled a Pir, Robert 13 Hallard's new book

| fTaq-tn- hotbam urvivors accounts, I believe  Hooded and rose out of the
wedpe nf the Lhis & what happened waler, pivotng on the surface

; |||'.' BOOLS |ll|-'- :'-. iI-"-.:|l|l' .llill' Elll:
tHe envireonment ana '|i' tannic pcid

usedd to preserve leather on land

-:II

cept them intact underwalter
Wl was the owner of the boot

| DassENeeEr. o crew member, voung

1k
11

Locond-class
enirancn

other (1), and the ship's stern
rise ever higher out of the
water, untl] the stress amid-
sHips wis more than she could
bear. She broke apart just
forward of the third funnel,

in & teat angling toward the

lifeboat: "She turned her deck
gway from us, as though o
nicle from o sight the awiul
spectacle.’

| he how section sank

gently, maple-lealing down

and forward. The stern. on the

T |- atter bust deck compartments one after an survivor who watched from a The Discovery.of the TITANIC

produced by Madson Press Books
s wvallable this fall from Warniet
Books in the United States. Vikineg

paintings by Kes Marschall in
this article and the photoeraph on
page 461 are from the boolk,

Penguin in Canada, and Hodder &
stoughton in Great Botain, The

i R A

or old? A weadthy man or & poor m
migrani? We can specu

wiith so many of filanic’'s mvsieries,

we shall never know
Looking nt such photographs long

ufter 1 ledt ¥ stanic's resting-place

| became more convinced than ever

sterm (2). 1'he bow portion other hand, may hove leveled that it would be wrong to attempt
= = = FLEA T [F TYIRRIC EY HICEER Hi= = . F == & ¥ ]
began to sink. off somewhat-and rotated CRESRAS FF WALIAM W EIAH, SOFITREL BITERLFC recovery ol any ol the remiins. A
’ AETTRT, N&A i A W DR FES BIENTCHELT e n e 1] I-_ ; . g .
With the bow gone, the sHowly as it sank (4), wracked pnotograph e 1his 15 more power-
Kty wnll decih - : i "1 ; fitl than the recoves g inelk
stern—still afloat and undam- by changes in hydrostatic pres- i LHRL LR LU R R
s Poop dack nged except for the break sure and by wiater rushing in hoe; it 15 a statement in itself,
temporarily settled back to o el over 1. Falline alone with statement that describes a tragic,
A teck plan of nearly level position. Butit the stern were immense hoil- frozen moment in ime
Titanic. Compare  was too late; the stern rapidly  ers, safes, and other heavy But more than anything els
farwar sectian Ditanic's prave 15, A2 these shoes
ta musaic fo see . =~ : lemonstrate, hallowed groond
it ag il lboky Fraiay :
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Sadled: Aped 10, 1912 Sapk: Apnl 15, 1982 Found: Septimber 1. 1985

Robert Ballard's hope that Titane should remain undisturbed was not realized.
Last July. a French expedition began 1o retneve artfacts from the wreck site.
Its actions were roundly eriticized as grave robbing—justifiably, for the line

between CUTTOSITY and acquisitiveness seems to have been crossed. N
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WHO MADE TIME |
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and BRUCE DALE

Father of high-speed photography,

Dr. Harold E. Edgerton has pioneered
the use of stroboscopic light to

freeze on film movements invisible

to the naked eye. Here a bullet
pierces an apple at 1,200 mph.







NOAN AUTUMN DAY In 1927 Harold
E. Edgerton made time stand
still, This had not been his intén-
tion. As a 24-yvear-old grnduate

student in electrical enginecring at
the Massachusetts Institute of Technology,
he was conducting an experiment in power-
system stability, the ability of synchronous

motors and generators to stay ire step after a

surlden disturbance-—such as hphtming hit-

ting transmission lines. Having worked as a

lineman for the Nebraska Light and Power

Company, he understood that this was far

from a theoretical problem,

Edgerton was interested in detéermining
how the parts of a certain kind of motor were
affected by a sudden shift in power. 'While
simulating such a disturbance, he used a
mercuryv-are rectifier, which not on
verted the motor's current from alternating

¥ LU=

Permanent fixture af the Massachusetis

Instiiute of 1 e f;Huth,;r fear pripvre thirm 60

yiars, Do Edgerton technically retired
in 1968, At 84 he continues to tegch and
hold court, however, in his croweded lab
which has hardly chaonged since this
(942 photograph (above). In 1934 Bdges
ton caught the split-second moment of
trrepacect o foothall plover Wes Fesler
eiched the ball (right), leaving behind o
sl puff of dust from the ball’s seam

A wire at right triggered the flush

ihib

to direct but also sent a power surge Lo the
penerator. In the process the rectifier pro-
duced a brilliant flashing light.

Edgérton noticed that the flashes coineid-
ed perfectly with the motor’s rate of rota-
tiom, lighting the same part m the same
pisition at each turn. Suddenly the moving
parts gppeared stationary, a familiar llg-
sion to anyone who has seen a movie in
whitch a wagon wheel 1n motion looks as if
it’s standing still

Happily, Edgerton could now study the
motor's problems while it wasan operation
Even better, he quickly realized, the flash.
ing light could f{ree the human eve from iis
inherent slowness of perception, illuminat-
ing auniverseof motion previously only sur
mised. Edgerton adopted an old name for
his lamp, the stroboscope or strotwe, and m-
mediately got busy considerimg how else his
“magic lamp"” might prove
useful. This pursuit has pro-
foundly changed the way we
e the world

The principle of the strobe
had beéen known [or nearky a
century, and a few primitive
devices had been construct
e, but [acking a
they had remmined labornto
Iy curiosities. Almost imme-
diately he decided to hink the

strobhe to a camera inorderto

JILLT s

s{uedy this new universe more
conveniently. Although even
today the shutters of mosi
CRMerns i use can't open and
close reliably any faster than
A Fdgerton
understood that hisnew hghi
could act as the shutter. He
passed a current ol electricity
a mlass vacuum tube ffled with
xenon pas, and the result was a bnlliant,
rapirl flash whose duration he could accu-
rately predict

The resulting photographs have become
classics: Lthe elezant coronet of a splishmg
|ir|r;n-|".|||||~ . '!5|||'}||-rr'|:1 L paraboda al o tossed
tennis ball, the pinwheel progress of a divet
woward the water. The public wis amazed
by their novelty, the art world intrigued by
their beauty

scientists recognized that thev had gained

iy Of ‘8 3econd

tHroush

Nattonal Gengraphic, Cotober 1957
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an extraordinary new tool with which to
study the inner workings of their particular
disciplines. Edgerton photographed the
hatching of shrimp, the heat of a candle
flame, the patterns of shattering glass. Who
could have guessed that a cat laps milk
with the underside of its tongue? Or that
bats sometimes catch their prey with their
tail membranes? Harold Edgerton’s magic
lamp had enabled us, as he put it, “to chop
up time into little bits and freeze it so that it
sitits our needs and wishes. "™

In the six decades since that epiphany,
Edgerton has remained at MIT, putting his
discovery to a remarkable array of uses, He
has devised special lights for underwater
photography. ("He gave me sunlight to put
under the sea,” says photographer David
Doubilet. ) He has contrived lights for night-
time aerial-reconnaissance photography,
for which he was recognized as having sub-
stantially contributed to the success of the
Normandy invasion. Edgerton has collabo-
rated with Jacgues-Yves Cousteau (whaose
crew dubbed him “Papa Flash"} and many
aothers in underwater archaeology, from the

Erla Zwingle, i writer and editor who lives in
Manhatian, has contributed articles on Austra-
lia’s Tea and Sugar Train and New York Harbaor
to the GEQOGRAPHIC.

Lightwing bolts in miniature are made
to order by the subtle circurtry of the
strobe light (right). Battery 1 supplies
power (vin resistors 2 and 3) to twp
capacitors (& and 5) that store large
charges for instantaneous release,
When the switch B is closed by the
carmera’s shutter, current flows from
capacitor & through the transform-

er ¥, This generates high voltage in
a coil wrapped around the flash
tube 8, exciting the xenon atoms
within. These atoms then form a
path between electrodes 9 and
10, allowing the charge built

up in capacitor 9 to leap the
length of the tube. For the brief-
est part of a second, the xenon atoms fAuo-
resce brilliontly. The carefully synchronized
stroboscopic light on Edgerton’s Hvdraulic
Happening Machine (left) reveals the indi-
vidual draps—invisible in ordinary light—
rhaar moake up the flow of water,

"D Edgerton—The Man Who Made Time Stiand Snill

expedition that located the wreck of the Civ-
il War ironclad punbeat Mondior to a sum-
mer stakeout of the Loch Ness monster.

Far from lounging on his laurels, Edger-
ton has followed a network of intercon-
necting side roads to numerous ancillary
epnterprises; devising more powerful and
accurate systems of sonar; founding, with
two partners, a major corporation (EG&G)
to develop sophisticated electronic technol-
ogy, helping to establish the New England
Aquarium, whose fifth flooristhe Harold E
Edgerton Research Laboratory.

He also contributed funds and expertise
to the Sea Grant Program at MIT; its
oceanographic research wvessel Edgerton
was named in his honor. His interest in
ultrahigh-speed photography and cinema-
tography took him to Hollywood, where his
film Quecker ' a Wink won an Oscar in
1940, Awards have proliferated, from the
Medal of Freedom to the medsllion of the
National Inventors Hall of Fame.,

When all his patents are tallied (40 plus,
including those he holds with associates),
he occasionally finds himsell compared
to Thomas Edison, Edgerton has become a
wealthy man, he is a legendary teacher, and
he seems to be one of those rare souls who is
loved asdeeplyas heisadmired. At age 84 he
still describes himself simply as an electrical
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Sailing the seas in search of wrecks,
Edgerton {focing page) has combed
the seafioor with cameras, strobo-
scopic [ights, and, more récently,
side-scan sonar—a sophisticated
acoustic device that provides wnder-
water “sound pictures” of the ocean
floor. The technique was refined for
commercial use in the 19605 by the
company Edgerton founded, BCré{z
In 1973 a side-scan sonar printou!
ahoard the research vessel Eastward
revealed o promising tmage (right)
off North Carolina's Cape Hatteras.
After Edgerton and his crew lowered
cameras into the oceon, their hopes
were confirmed: Buried for more thon
a century, there lay the wreck of the
Civil War tronclad TU.8.8. Moanitor
(On March 7, 1986, EG&G sonar
equipment produced an tmoage (below)
off the Florida coast that proved o
he the crew cabin remains of NASA's
(li-foted Challenger shuttle.

wbbi G d FHOEHTDE | TEF | CERO/WIRE §EEDTE F BAYIN S0UEELET

National Geographic, October 1987










engineer, answers cheerfully to “Doc,” and
15 still up to his earlobes in work.

On dayvs when Edgerton is net working
elsew here—Woods Hole, sav, or Cuba—or
writing books and articles, or conducting
seminars, or helping students with their
projects; he can be found at MIT in “Strobe
Allev.” This stretch of fourth-floor hallway
has been dedicated as a sort of museum of
Doc's exploits. The corridor is hined with
glass cases conlaining an assortment of cita-
tions, encrusted artifacts from underwater
expeditions, and wvarious semanal photo-
graphs. In one, hung néar the stairwell, a
king of diamonds waves impassively from a
plaving card at the bullet thet has just shot
through his midriff. {*1f vou just photograph
the bullet, people say, ‘How did vou hang it
up there? Where's the string?' " he explains,
He has also assassinated apples, hight bulbs,
and even copper wire, which reacted in very
surprising and instructive wavs.)

A clang and & crash resound suddenly
from behind the door to room 4-410. A
baritone cheer i= followed by several vouth-
ful giggles. Edgerton has escaped his desk
once again, this time to show a troop of

The coast was clear in
Normandy on D day, and,
thanks to Edgerton’s ingerii-
ity, Allied troops knew they
cowld tnvade. This historic
gerial shot (right), taken
before down on June 6, 1944,
resulted friom o system he
devised for attaching huge
strobe Hghts (o reconnois-
sarice planes to tuke feeting,
ciodr protures of enemy
territory. The photograph
shurmwed a telling abgence of
trogp mavement on major
highways, revealing thot the
Crermuirns wire I prepared
for atiack

In the aarly 1950s Edgarton
and nis colleapics af EG:&:
developed a magnéeto-oplic
shutter capabie of recording
the fireball of an atomic
bomb (left) ar exposures as
short as a hundred-millionth
of o second

high-school students some of his favorite
tricks. “He wants to share the thrill of dis-
covery,” says ane student, and mast visitors
quickly find themselves drawn into the lab
to witness some marvel, A few students are
staring at the “boomer,” a.sonar device that
has just zapped a metal disk into the air, The
otheérs are staring at him. “How does it
work® agirl asks timidly, “Tt's magic, hon-
ev!" he cries, “Magic!”

DGERTON is a small, compact man with
aslight stoop, The crystal of his ancient
Timex is cracked, and his serviceable

suit was never fashionabie. He has ashrewd
glance and an abrupt wav of speaking that,
without his air of sunny unpretentiousness,
could be brusgue., “Let's get out of here," he
likes to say. “Do something useful for a
change." The gruffness is mitigated by anir-
repressible sense of humor with a strone
vein of self-deprecation

A nimbus of mermiment surrounds his
maost innocuous remarks, “Read that,” he
sayvs with atwinkle as he hands anintimidat-
ed student his new book on sonar, “and
yvou'll know more than 1 do. " His perpetual

473
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New York, for a vear. He returned to Auro
ra assuming he would work for the power
COMpAny again, but instead took his father’s
e continue his studies in

sugpestion Lthat
the East,
Technology

He's still there. He married a Nebraska
girl, Esther Garrett, had two sons and a
daughter and, seven grandchildren
and five great-grandchildren. “The Edger-
tons are both Midwesterners pl: ntes d in the
middle of Cambri IJ.L.I: =AYS One af
mer students, Marty Klein. There they con-
inue to lead the kind of hospitable existence
they alwavs knew, posed to the
small-town environment of the
u.n:'.ul.un"'.'.

s0 far.

1% for-

mMerely trans
\cAdemi
Esther VS shi never culs the
d comes home,” savs his s1s
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Do Edg Lhe Man Who Made Timi
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ond through hot air abom/e

ul the Massachusetts Institute of

Jean Mooney,
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how many people she will have to serve

The down-home stvle masks a good deal
of complexity, Edgerton's reluctance to
speak of himself may » modesty, bul
his scientific precision has impelled him to
clipping=. Doc's hu
mor punctures pretension and puts visitors
and col also serves a
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¢ no [Or an answer, savs Senior
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LEOGRAPHI "| hear him on the -.1h..n- 1o
government people, and he just wouldn't let
them get out of his grasp.”™ .1;~
puts it, "He has this uncanny
ability to talk people into seeing things. |
swear, if he'd never developed the strobe, he
would ve been a salesman "

Edgerton's Scottish-Midwestern thrift
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Pop go the flashguns when

= I
Edgerton emerges tnto "Sirod

the hall outside has lab

o chat with a group of visiting

tourists (right). Many capture
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the moment with instant Pic
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combines ecddly with his well-known gener
osity, “Docis afrugal man,” savs Gus Kava-

Ins, who was Edgerton's teaching
assistant. " He remembers how exhausted he
was working 12-hour shifts for 65 cents an
hour, and 1t astounds him when some orga-
nization aslks him for half a million dollars
Yet he's given ideas and patents away, and
the new electrica ding on
campus wias partly his mit

And the brilliant scientific intuition tends
to flash past the more mundanes details:
“Docisahaywire kind of guv, " <avs Bernard
O'Keefe, ot one time the chairman of
EG&G. “He puts things together, but when
vou get ready to make the product, vou have
to start all over again

once

engineering bui

HE FOUNINNG of EG&G 15 revealing
I'rving to sell the strobe ds a commer-
cial product, Ldgerion approached
General Electric. *1 told them they should
market the sadeel.”™ he remembers, “They
did & market study and found thev could
sell mayvhbe 530 of them, and weren't interest
ed. " Instead he joined forces with a former

L™ Edgerton—The Man Who Made Time Stand Stifl

student, Kenneth Germeshausen, to devel.
o it independently

“We didn't succeed at first,” Germes-
hausen says. oo we slarted a consulting
business using strobe photography to solve
industrial problems—evervthing from bet-
ter tennis rackets to sewing machines, We
had no formal agreement. We never worried
nbout who was getting the credit, and if we
made money, we just shared it. When we
had enough business, we brought in Herbert
Grier.” Today the company ongimnally
named Edezerton, Germeshausen, and Grier
hias 23,000 emplovees in 47 divisions arounid
Lhe world

'‘Boc is exceptionally inventive, ves, and
he has an art of simplifving evervthing,"
savs Jacques Cousteau. *But for me, the
mast important thing is his ability to
communicate with anvbody mmediately
Twenty seconds atter he's met somebody.
there's no barrier between them. That's fan-
tastic.” This gift, joined with curiosity, has
made Edgerton a remarkable educator, as
generations of students attest

“He's incredible,” zavs Marty Klein, who
wenl on to manulacture commerctal siae-
scan sonar equipment—one of the devices
that was used to locate the Titanic, “He has
an uncanny way of encouraging people by
first giving them the then Eiving
them the impression that the job can be
done. In school he didn't do -:-:_'-:1'14::]'1']']'“::'11.1'-—
he called them experiences. | would never
have done what I've done without Doc's
encourpgement.

“He's infectious in the way he encourages
people to zo out and do thinegs, Lo fry things,"
savs MI'T graduate and {riend Robert Rines,
now a law-school president. “He gets across
a lot of conviction that people can do things
they think they can’t. He challenges thém
toy dream.”

The apenness has taken more than aca-
demic forms. Gus Kavafas remembers Doc
bagerton cosigning his application for a car
He also discovered years later that
Edgerton had been payving his salary out of
his pwn pocket. “5o 1 went to him and said |
wanted to thank him. He said, 'Just thank
me.'" Kavafas repaid him several times
over by producing {or the Ane-arts mar-
kel portfolios of Edgerton’s photographs,
which sell for as much as 55,000
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“Very often Edgerton would get students
to write articles with him,"” says Marty
Kiein, “They might not get them published
on their own, but with his name on them
thev'd have the thrill of seeing them in print.
And when he made sonar records of the
sezifloor topography, he'd put evervones
pame on the printout The captain, the
crew, evervhody.”

“AtMIT therewasalotof talking, " Kaya-
fas muses. “But for him the experience
wasn't so much giving the information, it
was 4 process—Ilearning to ask guestions,
not 1o get the answers that you expect, but
the ones that present themselves. Doe said if
i profeszor fails more than ohe or two stu-
denis, it's the teacher who'sfailing. He'd say
that teaching isn't ahout proving people
wrong, it's about getting them interésted
and excited. He was a great lesson for me
that 1 ¢ould love someone deeply from an-
other generation.”

ing vedrs have taken their toll. There

15 no visible evidence of the serious
stroke he suffered seven years ago, though
he experiences double vision in his one good
eve, the right one, and a resulting sense of
vertigo. He no longer drives, and now and
them his associates see’ uncharacteristic
bursts of frustration directed at s onde-
pendable body. These days he only occa-
sionally comes down the hall whistling
Brahms or Beethoven

But the characteristic energy remains,
even when he is simply leafing through his
scrapbooks one afternoon, “1 like this pic-
ture because it didn't do what 1 wanted it
to,” he savs. “1 came here to learn, and I'm
still learning.” Of o disappointing under-
water project, he suvs, "We found nothing,
but that's easy o do. The ocean's a terri-
ble big place. Even when you know where
things are, you can't find them. "

About scientific discovery: “You have Lo
have an awlul lot of help. Sometimes 1 feel
guilty. People think I'm in here inventing all
the time. What I ought to do is get busy on

D};.ﬁ PITE Doc Edgerton's verve, the pass-

high-speed photography. There's still a lot
of things to be done. Don’t know what they
are., TN leave it for the next generation. 1
don't want to be selfish, do I#"

About feld research: “If 1 knew what
we'd find, [ wouldn't bother to find it. Peo-
ple think research is like cutting wood and
stacking it up. I'was working with Cap'n
Cousteau, We worked and worked, didn't
get anywhere. That's how you know you're
doing research.”™

HEN EDGERTON devised special
cameras to search for the Loch

Ness monster, he was pot im-
pressed by the results: “1 told all those re-
searchers that no self-respecting monster
would go near all that machinery they put
down. I'm a scientist. I take evidence. I'm
not gaing to make a conclusion from a foggy
thing in the loch, You can't tell if it's a bov or
i micl.™

Does he like students? “1 like making
them work. When they decide to work, it's
amazring what they can do. They weren't
just pressing their pants in my class. 1 al-
wavs gave "em something to do. Only mys-
tery I could never solve was whether the boy
who wore only a blanket to class had any
underwear on.”

Like his students, Edgerton’s magic lamp
cantinuesto leave the lab toserve some prac-
tical purpose. It has become the standard
flash on every new camers, and it blinks
its luciferous warning from countless sky-
scrapers and airports. It has become 4 vir-
tual member of the family, “T'here are four
strobe lights in Aurora on the courthouse
tower, " says Marv Ellen Pogue. “My mother
sald at one time that she bemoaned my fa-
ther being in the cemetery all by himself. 1
said, ‘Well, mather, it's not lonely, because
Harald's strobe light 1s constantly watching
over his grave.' "

A research assistant looks into the room.
“Doc, have we got any more playing cards?"

“Nope. They're all shot up,™

He claps his hands. “Let’s pet out of here.
Do something useful for a change.” []

Crowning glory of his portfolio, this photograph of a milk drop landing on a red
coolie tin wiis taken by Edgerton tn 19857 and is in the colléction of New York's
Museum of Modern Art. Ever the perfectionist, Edgerton is guick to point out
room for improvement: Not every peak on the coronet is identical

National Geographic, Ociober 1987







NORTH CAROLINAS OUTER BANKS

Awash 1n




iy CHARLES E. COBRB, IR Photographs by DAVID ALAN HARVEY

Change =




g the sea w

I.il.]r'u'

A




tor thie rofl of an Albatross boat, only to set it free. In 183

crndl proneered deep-sea charters off Cape Hatterm

Narth Carecdina” s Clarer Banks

5. TR ]

nixige bowl"™ o

northern and I'."I"r"li-.'!EI EUTTENTA Feemis wilh ITELFALIn e SO iEs Frim) both FESLIM

1wl his brot

L : -I.I'l.




» FEBRUARY'S corp, when the wind is razor-
edged and blowing hard from the northeast,
the sea along North Carolina's Outer Banks
demands obedience to its raw power. Surly of
temper, it may lash out harshly, jabbing the

shoreline, sometimes smashing it with a roundhouse
blow. If vou venture onto the beach during one of
these fits of temper, vou will see barrier dunes change
shape hefore vour eves as slices of sand are carved off
and slide into the ocean.

Gulls and terns feint with the pounding surf, ex-
pertly timing their swoops and dips. Small animals
scurry among the wax myrile, sea oats; and other
grasses; they concentrate on what is of paramount im-
portance along these shores, survival

The deluge of summer visitors—some 1.5 million
each vear—is still months away. Their place on this
shore is now guarded by the boarded-up beach cot-
tages strung along the dune line. Sullenly, persistent-
lv, the sea attempts to reach them. Man must buijld
carefully here, for this sea is intolerant of weakness,
relentless in attacking it.

T know. ...

It was the previous September when Hurrncane
Gloria swept up the North Carolina coast, its winds at
74 miles an hour with gusts to 100. It slapped my Hat-
teras lsland matel with enough force to cause walls
and roof to shake. Air pressure dropped. My ears
popped. What would have been bad at any hour was
terrifving at midnight with power and water gone.

Outzide in the howling night, wind-whipped trees
bent toward earth. An ocean 1 had swum in just the
day before now vengefully threatened to wash away
thestructures man had defiantly built along its shores.

Nervous, sleepless, huddled behind a barricade of
maiiresses and plyboarded windows, 1 awaited the
warst, trying to imagine what to do if the roof flew off,
or the foundation collapsed, or a telephone pole was
hurled through a wall. Hurricanes transform the ordi-
nary into the dangerous

Yet hurricanes and storms are ordinary on North
Carolina's Outer Banks. Thus the primary lesson 1
had heen gradually learning while traveling on these
islands was being driven home: When nature declares
eminent domain, man merely hopestosurvive. And to
survive, a balance must be created and re-created.
“¥ou can live here,” Superintendent Thomas Hart-
man of the National Park Service had told me shortly

Silvery morning fog creeps through boaming
south Nags Head, where development stirs mived

feelings,. "It's distressing,"” sovs a West Virginia
wornan who has summered here for 15 years
"The more construction, the more ertsion.”
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after I first arrived, “but vou've got to accept
the Outer Banks on their terms.”

There was a sudden calmg the eve of the
hurricane had reached us. T wondered if |
had done a wise thing, stayving with those
few Outer Bankers who spurned the Na-
tionul Weather Service's advice to evacuate.
The hurricane, the advisory had warned,
could be a killer. Then the buffeting re-
sumed as the eve of the storm passed.

After taking one life, Hurricane Gloria
relented and swept northward, leaving
wrecked builldings, piers, boats, As 1
watched the Outer Bankérs begin repairs
and cleanups, 1 thought about what had
shaped these sturdy folk—and what lay
ahead for them.

For they were in the midst of another
storm, one that would not pass. That storm
was change. The Outer Banks, long *North
Carolina's best kept secret,” were 1n the
midst of development, with newcomers
arriving, condominiums rising, rodds
jammed, the Bankers and a way of life bend-
ing like dune grass before a great wind.

OME CALL it progress. [ call it rape,”
Nellie Myrtle Pridegen, a Nags
Head native, snapped when 1
asked her what she thought of the
development pressing in all around her
along an asphalt strip she remembered as
beach. Cinder blocks and planks barricade
the front of her home. On them a hand-
painted sign warns: “Reep out!” Might as
well post a sign telling the ocean to keep out,

Nellie had shown me, inside her house,
the memuorabilia of an carlier time, of dec-
ades spent by the sea: shelves al shells, sand
dollars, fulgurite—abstract glassy shapés
formed when lightning strikes the beach and
fuses its sand. And photographs from her
vouth, showing flat, unbroken beach from
sea Lo sound

We strotled the beach, passing the weath-
ered old houses of an earlier, more graceful
tourist era, Here, where the ocean's roar
muffles the sounds on the roadsthat pass her
home, we talked of storms and of hearing
the sea. “To me,” she says, “on stormy days
when the tides change, it sounds like thevre
throwing out a load of lumber."

My ignorance of the sea is embarrassing;
she 15 kindly about it: "To know what this
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sea is doing, you must see it on every tide.”

After our beach walk, Nellie Myrtle'seves
swept quickly up and down the road we had
croased, at the housing developments and
the traffic. Her mind went back to the times
she cherishes, when the island seemed al-
most to belong to her and a few others.
“Well, it's gone; it's all gone now.”

Tourism and vacationing began on the
Outer Banks in the early part of the last cen-
tury. When the editor of the Amevican Bea-
con visited Nags Head in the summer of
1851, he wrote of “picturesque dwellings on
the hills occupied by the intelligent and
wealthy Carolinians, who. .. pass in re-
fined social intercourse, surrounded by the
health reviving breezes of old Ocean. . . .7

Todav Nags Head and its sister towns—
Eitty Hawk, Kill Devil Hills, and Southern
Shores—remain the hub of tournsm,.

The Wright Memorial Bridee, stretching
long and low across the junction of Curri-
tuck and Albemarle Sounds, is one of two
points of access into Dare County and anto
the Banks (map, pages 492-3), From here,
after a short drive east, Highway 158—the
“bypas=s" paralleling a narrow beach road-—
runs through these famed resort towns.

On any given summer day both roads are
i nightmare of traffic as an average 60,000
visitors make their way to sea. At night the
roads are it by the neon glow of restaurants,
hotels, and motels. -All strain resources of
water, sewage, electricity, and patience.
Sayvs Karen Shepherd Macmillan, a long-
time summer resident: “Onee vou could ride
yvour bicvcle up to DPuck village and never
seeacar. Now Duck isup for grabs. We used
to laugh at overcrowded Virginia Beach. 1
think what drew people down here 1s a way
of life that isn't any more,”

“Growth,"” says Mags Head Mayor Don-
ald Brvan, “isatsuch a rate yvou can’t by nor-
mal means keep up with needs.” Eighteen
thousand of the Quter Banks' 21,000 year-
round residents live in Dare County, and a
récent projection warns that uncontrolled
development could swell population to more
than 95,000 by the year 2000. Mayor Bryan
estimates that Napgs Head alone will spend
60 million dollars for services over 20 years.

“Consider our jail," said Bobby Owens,
Chairman of Dare County Commissioners.
“Tt's a nice old jail, and it was fine when

National Geagraphic, Cerober [957




Impressions -
ol an early visitor
E.'-:-:J1J:-|nu:.u:~.'u.| leader Tohn White

chronicied the fishine shills of 3 J
Chuter Banks natives in this drowing et heea’
from the TR80s. In shallows between
slond and mailand, Indians wse speoars,
dip rets, and @ weir (o harvest orobs,
inugfish, hammerfiead shorks, ond other
sed life A canoe fire aids nightitms
fishing. White's map of the Duter Banks
(below) tncludes " Rognoac™ Ieland, ot
center, where in 1585 colonusts attempted
to establish the New World's first
English gettlement. Compared with a
19846 Landsat photomosaie, his shore
(ines prove surprisingly aocurate, consid
gring White's crude tnstruments and the

constantly changing land forms
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evervbody knew evervbody. But it houses
onlv 16 people, There are no facilities for ju-
vendies or women. We need that now_"

Resources are stretched to the limit in ev-
ervared. "When [ became a commissioner in
1970," ODwens said, “we had g $500,000 edu-
cation budget. In 1985 it was eight million
dollars for little Dare County.”

To the crush of summer visitors has been
added a growing number of winter visitors
and people seeking retirement homes.

“Traditionally," says John Bone of the
Outer Banks Chamber of Commerce, “our
economy was characterized by a summer
boom, a winter bust; now that's changing.”
There are vear-round supermarkets, de-
partment stores, and boutiques. “l1 had
lunch in a kesher deli the other day,” Hone
todd me. “Twenty vears ago people wouldn'i
have known what you were talking about.”

O GAIN new revenues and to slow
growth, the county now levies
taxes on land transfers and motel
and hotel rooms. There 1= even a

fee for a water tap. “Totally unheard of in
Dare County,” Commissioner Owens said.

The hittle Outer Banks towns have been
discussing consolidation. Mavor Lowell
Perry of Kill Devil Hills believes; “One mu-
nicipality should be the ultimate result.”
Crthers favor administrative consolidations,
such as central purchasing. Whatever the
outcome, Mavor Bryan said, “The point is,
we cannot continue trving to be rural when
we are no longer rural.”

You only have to look around to see that
rural has turned to resort.

Construction 15 now Dare County's sec-
ond jargest employer, behind tournsm.
There's money to be made. One man had his
heach home trucked to another site, so he
could sell the beach site at substantial profit.

The question 15 not whether the Outer
Banks will continue to develop, but how
they will develop. Public officials and build-
ers point fingers at each other concermng
mistakes that have been made,

“There 1= terrific pressure {rom develop-
ers here," Mavor Elizabeth Smith of Kitty
Hawk told me with a sigh.

For their part, many developers complain
that local officials have been slow to coordi-
nate planning. I spoke with Danny Damels,

North Caralina's Outer Banks

a developer based in Nag= Head. "Thisza
beautiful place, and I want to kesp it that
way. There's not too much growth, there's
not enough planning. When evervbody is
doing what's right in their eves, we're bound
to have problems.”

Part of the difficulty lies in the nature of
Outer Bankers, says histonan and develop-
er David Stick. “"Because of the tradition
of zelf-sufficiency and independence here,
there i5 an innate distrust of anvbody com-
g in and telling them how to do anvthing. ™

It was in 1947 that David Stuck settled in
the Outer Banks, hoping to make a living as
a free-lance wrter, His father, Frank Stick,
was developing a four-mile stretch north of
the Wright Bridge now known as Southern
Shores. Needing money, David joined the
venture, and upon his father's retirement
became Southern Shores' prime developer
until he sold his interest in 1976,

From the start he was concerned with
mintmizing damage to the fragile coast.
That did not always sit well with his part-
ners, 1 insisted on a mmimum sizeof 20,000
square feet for our lots. Almost evervbody
else had 5,000-zquare-foot lots. My part-
ners didn't like 1t but went along, although

A human tide carried by four-wheel-
drive vehicles converges on ever shifting
Cape Hatterus (focing page), popular for
surf fishing, Erosion has norrowed the
beach i1 fronr of threatened Cape Hat-
teras Light, at tap, from 2,500 to barely
LK) feet. After his van became stuck in
soft sands on Ocracoke [sland, a motor
ist learns o costly lesson abowt the unre-
muitting tide (above),
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we didn't make the monev we could have
1%

Developers have Lo assume respansibi
for development, hetold me. He rejected the
idea that if local building codes are weak,
developerscan be excused for poor and risky
properties, “In south Nags Head you don’t
have developers, yvou have land subdivid
ers, land desecraters.” He called them the
“orime villains,” adding, " The second wvil-
lains are banks that loan them the money

Villainous was not & word 1 heard most
Outer Bankers apply to development. For
all the longing in their hearts, in their heads
they knew change was inevitable, And they
welcomed 1ts benefits. The good old days
werenot that good. “We were alwavs able to
live here." ane old-timer told me, "but we
never made any money until now.”

HEN FOLKS from Nags Head
want to get away from it all,
thev head south—and zo did 1,
across the bridee over Uregon
Inlet to reach Hatteras Island. Here the visi-
tor can find genuine solitude, can travel {or
miles heanng little more than the sound of
ey
Hatteras villages are quiet and unobtru-
sive, hidden as they are "back of the beach,”
meaning along Pamlico Sound. They are lit-
tte hamlets of wooden homes, many held
by the same family for generations. People
do not reveal themselves easily to outsiders,
but they politely tolerate questions. “We just
kinda washoed ashore,” one family told me
Most of the island is national seashore,
o the sprawling beachiront development ol
MNags Head is not possible here. But the vil
lages, all unincorporated and without zon-
ing laws, are squeezed for space and feeling
the impact ol change
Just about everyone 1 talked with insisten
| was now on the “true” Outer Banks. Said
(iamaliel Ballance of Hatteras village: "The
Outer Banks have always been from Liregon
Inlet to Ocracoke. " Said Dale Burrus: "Al
one time if vou called folks from Nags Head
‘Outer Bankers,' they got mad at vou.™
Hatteras Island has its own special link
with the sea, its legacy of courage. (M1
chore are the churning watérs Known ns
the Gravevard of the Atlantic. Generations
of Hatteras men served m the fabled U. 5
Lifesaving Service, plucking survivaors from

gulls. and thesea
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that gravevard, On a day of mist and wind |
could imagine those times; horses pulling
a surfboat down to the crazhing sea, meén
in slickers manhandling the boat into the
bhreakers, in their minds the old surfman’s
adaire: “The rulebook savs yvou have 10 go
out: it don't say vou have to come baek.”

1 stopped by the small supermarket Tun by
[ale and Allen Burrus
store when the family opened it in 1560
Dale said things are changing. Tourists now

It was & general

keep villagers busy with construchon work,
shops, and “party boats" for sportfishing.
‘Mavhe," Allen ventures, “if we're nol care-
ful, the local person disappears and outsid
ers take over with their own wdeas. "

[ encountered that nagging worry every-
where on Hatteras, “Sometimes 1 feel like
the whole island is closing in on me, " Buxton

National Gepgraphic, (Gofober TYSY
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high-school shop teacher Elvin Hooper told
me. *“There are certain places [ tish for chan-
nel bass; my secret places. Now when 1 go,
people are thére. The day of Lthe true Banker
i beginning to disappear.”

However, Elvin recalls when his mother
had to go all the way to Norfolk toshop. No
one has to do that now. “ You can buy almost
anything vou need here now. [t makesit easy
for me to stay home and work and prosper, ™

I talked with Elvin beside his schoaol,
where his students were bullding & cottage
They would learn construction and also tap
the tourst trade, The cotiage would be auc
tioned, the procesds going to school needs

I could understand the surge of vacatlon-
ers here: Hatterasis a tourist’s delight. 1 saw
swimmers, surfers, sunbathers, hikers, lov-
ersof solitude. Owen Hawkins, 74, {rom the
Shenandoah Vallev of Virginia, gave me an

instht into the lure of the island. He's been
coming for 35 vears to charter a fishing boat
and head out to the Gulf Stream. "When the
weather's right, [ can catch more fish out of
Hatteras in the least ttme than anywhere
else.” he said. “It's only 16 to 20 miles from
Hatteras Inlet to the stream. ™ He mused on
memorable catches: dolphin fish, marlin—
the last weighing more than 500 pounds

Mr., Hawkins is retired slowed
down by arthritis, walks with a cane, is un-
able to handle the big fish on o rod. And still
he comes: "1 tag along with my three sons to
reminisce and givemy boys the benéfit of my
fishing expertise. When they have a big one
an the line, I coach 'em."” It's the kmmd of
thing. this Hatteras experience, that a man
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The way Ocracokers deal with change
tefls a lot about their character. Thev've
long held that a person has the right to do
anything he wishes with his awn property.
Without zoning, businesses and residences
grew side by side. When Ocracoke was just a
fishing village, this was not a problem. Tt
was the building of a three-story motel on
Silver Lake that galvanized villagers to ac-
tion. The “high nse,” they complained, was
an incangruous hox of bricks.

Hyde County hired a consultant to come
up with a plan. But, says Commissioner
Ballance, “He didn't talk to anvone. He §-
nally came up from Wilmington with a plan
nobodvunderstood orliked. " It was re jected
and, Ballance says, “1 realized 1 should
draw up a plan. I =at down with people and
went through it one, two, three, saymg Do
vou understand it? Is it too much to ask? "

Loning is still oo hot a word here, %o
Ocracoke now has a “development ordi-
nance.” Under it a permit is required to de-
velop anv land or build any structure.
Guidelines limit the height of any building to
35 feet and establish setbacks from property
lines and public rights-of-way.

There isalesson here for otherareas of the
Outer Bunks where local resistance to regu-
lation is strong, Alton thinks: “The whole
thing here was trust, you know, This was
someong from Ocracoke speaking to them.”

HE GOVERNMENT—now that's a
phrase to get a Banker's dander
up. I discovered this in the fish-
ing village of Wanchese on Roa-

noke Island. 1 found too that not all the

Outer Banks are riding the current of devel-

opment. In mstrict sense, Roanoke s not one
of the Outer Banks; it is not a barrier island.
But its history and culture are inseparable
from the Oniter Banks.

I followed a narrow country road that I'm
sure no tourist would take on purpose and
arrived at Wanchese. It presented little ob-
vious charm: mostly houses, some with their
own little canals for boats; piers and ware-
houses; piles of gear. Developrment was not
the issue here; livelithoods were.

A few years back a program had been
undertaken to change Wanchese into a ma-
jor center for offshore commercial fishing.
A “seafood park” with packinghouses was

a0

begun. But things had gone wrong, The
fishermen blame environmentalists,

“Tt's really a story of betrayal,” Joey Dan-
iels told me in hiz seafood-company office.
Willie Etheridge—" Uncle Junior™—chimed
in: “All the politicians are scared of 'em.”
These were angry men, their toughness
formed by the hard dawn-till-dark work of
wresting a living from the sea.

Men below were packing fish, but not
much; outside, the harbor was nearly emp-
tv. Joev explained that mest of the fleet was
up north, working out of Hampton. He said
they could pack twice as much here at Wan-
chese, but not until they had a permanently
clear channel through Oregon Inlet.

Oregon Inlet separates Bodie Island from
Pea Island, now the northern end of Hat-
teras. The inlet opened durning a hurricane
in 1846, Since then its southern shore has
migrated nearly two miles, eroding the sites
of lghthouses built in 1848 and 1859, And
each vear about 700,000 cubic yards of sand
are trapped, creating massive shoals that
threaten the increasingly larger fishing
bouts that use it as a door to the Atlantic.

The U. &5 Army Corps of Engineers
proposes two jetties—basically huge rock
walls—more than a half-mile out into the
sea to stabilize the inlet (page 509). This is
what the fishermen want. The Department
of the Interior says “No!” It would destroy
the shore's equilibrium and hasten erosion,

Others oppose the jetty, 1 talked with
George Deems, president of the North Caro-
lina Beach Buggy Association, representing
3,200 recreational fishermen. Of commer-
cial fisheérmen, Deemssaid: “Most think they
own every damn fish in the ocean. These
lands were given for recreational purposes.”
He insisted he was not against commercial
fishing, but believes that dredeging strikes
it balance between commercial and recre-
ational needs, “It will get them a channel.”

The Wanchese fishermen reply that
dredging alone barely keeps this perilous
inlet open. According to the Corps of Engi-
neers, from 1960 to 1983 dredging opera-
tions have maintained a 14-foot channel
only 25 percent of the tme.

With jetty construction frozen by debate,
Wanchese's seafood park seemed a depress-
ing svmbeol of shattered hopes, Still mostly
undeveloped, it was supposed to create 500

National Geographic, Octaber 1987




“Still country and stubborn,”
save Betty Etheridge (right)
tescribing her hometown of
Wanchese, a small fishing
Roanoke [slond. With her
COMSLant ._'I"-"'I'IJ[!:'I"'|||""| 1 ;'-'I"."-
named Ho-Ho, she waits for
her husband, Willie Echeridg:

JF., 0 return from a doy of

village at the southern end of

shrimping (below). "I do 1t now
minstly as o pastime, " says Wil-
[ie, who has spent his working

ife on the water, Healso [ob

bies to protect the interests of
|

commercial fishermen, (advp
cating the congtruction of ferties
0 MOriaif access o the &8
through shallow Chregon Indet
Chther family members hove
joined him in other enterprises,
ncluding wholesale and retoxl

sitles and o seafood restaurant
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DROVE north now, past Nags Head
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rroneer sense af the Outer Banks as then

Heach with me, and Lthere he introduced m
to blunt-spoken Eeni Bowden, stockman
ind contractor. He had the outdoorsman's
rugTed IACe 8 | toughi ned hands.

[ here were once hig :li.lll' ifoot for this
art of the Outer Banks. During the late

1960z hard-driving Virgima Beach devel

opers began to se) PIME Qeeaniront prop
erty all along this coast, And indeed, by the
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But there is no road ol south L |- 'rathc was restrictes by the U. 5, Fish
la. notnorth int III..Ii'_'_li ia. Federad and st and Wildhfe Servics e Ine | protedci Lhe
nreserves hlocked construction. Local folk Back Bav National Wildlife Refugme 1in Vi
were ambivalent about the sinin. Two gates were installed, one at the

But they were united on one issue. Tradi- Virgina-North Caroling border, reguiring
tionally they have traveled the beach to Vi a key to unlock, the other at Back bay

pimia for supphies. When the beach hecame northern edge, réequirnng & magnetic card.






Several vears ago Ernie was arrested for
crossing the beach after curfew and served
58 days in jail. "And for what?" he asks and
answers, *just trving to get back home. " His
work makes his need for unrestricted access
to supply centers in Virginia urgent: “The
tide doesn’t follow government regula-
tions, " But Back Bay refuge officials say the
controls are vital 1o maintaming a sanctuary
for the area’s wild creatures,

Wild horses roam along Currituck Sound
aswell, Ernie told me. And sure enough, asl
watched him round up cattle on has fenced
range, a herd of wild horses led by a black
stallion thundered out of the woods.

But the most unexpected sight was the
buffalo. He is experimenting in crossbreed-
ing them with cattle to get beefalo, a leaner
meal. “Just something I'm trving.”

Hiz cattle and buffalo sometimes make
their way to the beach to escape the tlies
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and mosquitoes that swarm in the evening.
“11. 5. Fizh and Wildlife officers shot one of
my buffalo,” he told me with more sadness
than bitterness in his voice. “I don’t know
why they had to do that."

Wildlife officials explained, however,
that the animal was headed for a public area
in the Back Bay refuge.

When the federal government opened the
new Currituck refuge in 1985, Corova
Beach residents feared that travel south be-
hind the dunes would be forbidden. How-
ever, federal officials have promised to
allow travel through the new refuge

The fences are still in place “and that
won't change,” an official at the Back Bay
Wildlife Refuge told me. *We can't have ev-
ervbody from Virginia Beach driving down
through here.” Travel on the beach between
the gates is still forbidden without a permit

As with so many conflicts on the QOuter

MNatronal Geographic, Octaber 1987




Stork-legped po-cart called the CRAB Gruceful shoals on the sound side of
(coastal research amphibiows buggy) Oregon Inlet (above, foreground) illus-
creeps through the surf near the U, 8. trute the formation of sandbars, marked
Army Corps of Engineers research pier at by surf on the seaward side. Kegping the
Dhuck (left). Operable in depths up to 30 inlet navigeble now requires constant
feet, the CRAB measures sand butldup dredging. The Corps of Engineers pro-
and erosioreon the ocean floor. A loser poses to build two jetties and a sand
beam shot from shore bounces off a prism  pipeline under the inlet (below). Favored
on the vehicle platform, precisely gauging by commercial fishermen but opposed by
up-and-down movement. environmentalists, the plan is deadlocked.
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Banks, 1 found it difficult to know how to
feel. But the balance between differing hu-
man needs was only one of two questions
that tugged at me as I traveled. The balance
between man and nature was the other. 1
wauld find that no easier (o answer,

A September morning brought a stiff
northeast wind that blew at 30 miles an hour
and kept small craft out of the sound. But by
afternoon the wind gentled and the sound

smoothed. As evening approached, the set-
ting sun's reflected light danced across the
water ke diamonds

A half-mile off the north beach of Roa-
noke Island, I looked landward from the
small wooden boat | shared with Umversity
of Virginia geologist Robert Dolan. Recent
storms had chewed up the shore and spit out
trees, leaving them broken and scattered

1 had come in search of the “lost colony™” of




Roanoke, part of Sir Walter Raleigh's effort
to found English-speaking settlements in
America. In 1587 a colonizing party land-
ed—and three vears later vanished, neverto
be lound. Amang the 116 missing was Vir-
ginin Dare, the first child born of English
parents in America. The name of an Indian
village, “Croatoan,” carved on a tree trunk,
offered one clue to their whereabouts,

left would rest somewhere

“"What's

Norrh Carolina”s Ourer Banks

beneath this water," Professor Dolan said.

Behind the pines and live oaks that ininge
the beach, there is parttal reconstruction of
the crude earthworks fort built by the first
settlers. " They would have built on the high-
est, most stable part of the sland, no doabl
nunting and farming between the fort and
the shore,” Dolan said. “But their farms
have been swept away by erosion and storm
action; a quarter to a half-mile in 400 vears
It's still happening.” He first saw the beach
28 years ago, Dolan said, and in placesit was
300 feet wider than it 1s today

ROSION and storms pose a problem
for modern settlers on these is-
lands. Last Aprl howling winds
of & two-day northeaster sent

waves six to ten feet high crashing mto the

Banks. In south Nags Head erosion caused

three cottages to slide into the ocean. Anoth-

er 26 have been condemned because they
have lost so0 much land that therd is no place
for septic tanks

I drove down the beach in June with Nags

Head Public Works Director Skip Lange. A

dishwasher lay forlornly in front of one

cleared lot. Collapsed wooden walkways
seemied to kneel in obeisance to sand and
seil. The famailinr dunes were washed away.
sandbags surrounded many homes. “If
we get another bad storm, a lot of the houses
will go,” Skip said as we paused at a subdivi-
sion where, even on this bright day, the
ocean lapped at the steps of some cottages
Jack Wallace has lost two sets of steps and
fifty feet of beach in ten vears. *1'd like to sell
the house,” e told me. 1 find it a little ironic
that he 150 real estate appraiser. “I'll sell my
house to vou for $165,000. If there wasn't
erosion, I'd get a quarter million for ™
According to officials, hundreds of North

Carolina oceanfront properiies are threat-

ened by erdsion. Bulkheads and concrete

segwalls are prohibited by law. While these

Long shadows anid golden light foretell
the enid of a summer day for swimmers
cnd surfers enjoving Cape Hatteras
National Seashore near the village of
Rodanthe. So changeable are the shoals
off Hatteras [slond, save a [ocal resident,
“vou can't tell where the good surfing is
going to be year to year.”
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Pamlico Sound. Now and then acarpassed., replantsthedunes; nature will have her was

were wasstillness broken onlv bv whnen [ asked Thomas Hartman aboul
the calling of snow geese on theirwaytofeed the possibility that the sea would reclaim the
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I'ke refuge i= a bird-watcher’s paradise: ments of the impact of losing the dune
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nerons, egrets, swans, ducks, 312 speqiesin "but I can't tell vou what would happen
all. Perhaps there's g lesson here Unly God can really answer that
[o the 750,000 visitors who come here >0 man had managed nature on Pea s

[ect example of pnature's handiwork un- certain powers back to nature. “You can live

cdilll stiimmer, e reluge must s A Per- lani LMy ved it |-=:l 111 the end
touched by man—hbut 1
“Thizis almost totally a man-made system, " Banks on their terms,"” Hartman had said
Bonnie Strawser of the Fish and Wildlif [0 survive, vou m 15t adapl

e truth 1s difierent here, but you've got to accept the Cuter

service told me. Half a century ago, the land T'he early settlers—Indian, shipwrecked
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Wasned acrass il vived, Bul | wondered aboat all those [HE0-

o protect the land, the government ple who today rush to be by the sea, or

built sand dunes and sprigged them with  profit from a house by the sea. These Outer

grass. It dug ponds and controlled their Banks, after all, are only fragile sandbars,

waler levels. In time the refuge's g Olog their =|-.!'='-".- changing danly, the sen taking
began to change: Trees and griss grew. But  from one part, adding to another
in the 1970s the government changed its It 1= the sea that draws us to the Ouler

mind: ltconcluded that the man-made dunes Bank=: we are her euests, But as Hurrieani

inhibited the natural reshaping forces of Gloria taught me months before, these

wind and wave. The eovernment no longer Banks ire hers |:|
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One and a }mgf million members respond with important
new data relating smell to age, health, pregnancy

RESULTS:

By AVERY N. GILBERT and CHARLES J. WYS0OCKI

the survey form and sharing
the odor samples. In the szame
way entire classrooms ook
part, from the fourth-grade
class at Clayvwell Elementary
School in Tampa, Flonda, to
a psychology class at Platt
Junior College in S1. Joseph,
Mis<ourt.

Some members gave the test
to their infantsand voung chil-
dren and observed their reac
tions. Others encoursged &
variety of domestic pets Lo
tnke part. A house cat in Atas-
cadern, California, found one
scent (alaxolide-—page 516)
offensive enough to leave toath
marks on the survey form. A
cairnm terrier in OUverland Park,
Roansas, apparcntty agried
with the house cat in her
oW WLy,

Not everyone apprecisted
the test. A number of letters
told of respandents with super-
sensitive noses who could not
stand to have the odorsin
their houses.

Much more work will be
required to tally and complete-
ly analyze the unprecedented
torrent of data from the 1.5
million returns. To bring you
a tentative early look at our
findings, we randomiy selected
a sample ol 26,200 replies, all
from the United States. We
also collated results from
100,000 responses from abrogd
sufficiently for a single—and
fascinating—international
comparnson (page 518).

While vastly more is to be

learned, we believe these
Feneral results will remain
valid throu Eh further con-
trolled studies in the labora-
tory. To foster additional
research, we are tabulating
the data on computer mag-
netic tapes and will make it
available to researchers
everywhere.

A survey of this magnitude

could enly be undertaken in the

computer age; analviing the
returns by hand would be im-
possible. Nearly téen man-vears
will he spent merely keving the
results into a computer prepa-
ratory to large-scale analysis.

To affix the scents to the
scratch-and-sniff panels, the
droplets of odorant were sur-
rounded by long chains of mol-
ecules called polvmers. These
formed microscopic bubbles
that burst when soratched,
relessing the odor. Though the
guantities of scent used were
small, themr value was high:;
The single vunce of androsten-
one donated for use in the test
would have brought $200,000
on the chemical market

Chur two-yesr collaboration
with the National Geographic
Society has been particularly
pratifying. As sclentists, we
have a responsibility to inform
the public, And ns research-
ers, we hope o tap ever great-
er sources of Information
about human physiology and
behavior. These two goals
are beautifully intertwined
in this project

“My sense of smell comes
and goes. . . . Eating for
me is something 1 do
because I'm hungry,”

* .. .my aunt’s house in

desert Utah still smells
exactly as it did forty years
ago—of apples, banana-
otl furniture polish, and
old-fashioned floor wax.”

“My wife answered these
questions, She is an
expert. She can smell
beer over the telephone.”

“I am three months pregnant
and smells seem to trigger
much of my nausea.”

“Nothing beats the smell
of my garden except the
fragrance of a new
baby's head.”

“Needless to say my “poor’
sense of smell stood me
well during 25 years of
dental practice.”

“Thank you for giving me
the opportunity to help

science in @ minor way.”




Six odors
challenged
participants

Graphics by
ALLEN CARROLL
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Painted by
MARK SEIDLER

@  Androstenone (sweatl)

Oicourring in soime piants and ani-
mals, the compound androstenone s
atsa producad by bacleria found in
human armpits and appaars in our
than woman. People frequently dis-
play an anosmia, or odor blindness,
for androstencne, making it of intar-
est o offactory sclentiste, Mors than
a third of the U. S. particepants {a#ad
1 detect # — a trait that is probably
fnheritad.
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Could
Fou
smell 7

el pou
carrechly
idantify odor?

Androstenone posed grealer prob-
kems of identiication than any

pthir scent. Mora women than man
were sansiive o i but wera glmaost
&85 unsuccessiul at identitying I

Of thase respondents who delactad
an ooor, most found it musky/uring,
many others floral,

HOSE WHO TOORK PAKT
I in the Smell Survey
faced two major chinl-

lenges—the first, to detect the
odors described below; the
second, to identify them
carrectly.

Fullv half the participants
could smell all six samples. At
the other extreme, the propor-
tion of people unable to smell
three or more samples was
relatively small (around one
percent).

@ isoamyl acelate (barana)

This famillar scen is kKnown 10 most
noses as tha primary odor nate in
bananas and pears. It was chasen
o represent the category of food-
related odors and also because it ts
otten a standard stimulus in scienlific
ressarch on smakl

WOMEN WEM
0% 35.0%

=

Among the most readily detected
samplas, isoamyl acelale wae almosi
a4 aaslly discemed by man as by
women., identificalion proved mlch
rrore clifleclt.

The results demonstrated
widespread “odor blindness"
in the U. 5. to two samples
Androstenone and Galaxolide
could not be detected by 33
percent and 29 percent of par-
ticipants réespectively. In con-
trast, less than 2 percent of the
population has some form of
color blindness.

The survey alzo showed that
odor blindness—Eknown as
specific anosmis—uto andros-
tenone and Galaxolide are

@  Galaxolide (musk)

Gataxolde was created for parfumers
as a synthatic substitule lor the “dark,”
rich odor of musk, formerly collectad
{roam this Asign misk desr. While it

or simidar compounds ane fundaman-
1al odor notes in fine parfuomas. few
people have had the opportunity 1o
smafl it on Its own. As with androsten-

ane, many pecple show a specific
ancamia 1o this compound.
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Galaxolide rivaled androstenane lar
difficully of both cedacton and recog-
nition. Fréquently respondents who
fatled to detect ore of the scents aiso
tasded with the olhes.

The ditticulty of males in idantifying
this pertumae base created the widest
sgx-related gap in the fests of sgent

recognition.




related. Forthe 13 percent of
readers unable to smell any
two odors, these two scents
were paired with overwhelm-
ing frequency (92 percent}.
This result 1= new, In connect-
ing these two specific anos-
mias, we may discover more
about each. One clue: Both
compounds seemed “musky”
to many people.

To measure odor identifi-

cation, 12 descriptions were
listed for each scent. These

@ Eugenol (cloves)

The principal component of clove-bud
i, sugenod also oocurs [ cinnamon-
leaf oil and has a long history of use
as aspice. It was included as a repre-
sentative of the apicy, pungem class
of smells and as a smaf that would

b farmidisr.

WERIEM $4EN
9% Lo

Like scants 2, 5, and &, eugenol was
selacted parlly because of its easy
detectability, and thus s high yield
of idantificalion reaponses.

Familiar to cullures around the
wiorld, this "warm,” aromalic scam
soored highaest amang both soaes
in igenification

included one word that was
considered an appropriate
description, based on experi-
ments in the laboratory. In the
survey returns the description
maost commonly selected by
participants was, in all cases,
the “correct” choice.

Thus androstenone was
urine/musky, banana was
fruity, Galaxohide was musky,
clove oil was spicy, gas odor
was foul, and rose was floral.

As we will see, many [actors

L/ Mercaptans (gas)

This mixture of sullur-containing
comppounds includes the ingre-
dients used to give naturn! gas its
obnoxious warning smell. It was
inciuded to provida an odor gener-
ally regarded as unpleasant

Thiz was the only 1es! odor designed
to be both readily detoctable and
almost universally regarded as foul
srmalling.

ARlholgh idemification ranked high,
the mercaptans proved (o be less
unpleasant than expectad to older
age groups, revealing a potential
source Of danger {pages 522-3)

can contribute to decreased
smell perception. Age takes its
toll, &s in some cases do condi-
tions such as pregnancy and
tobacco smoking. Diminished
perception can also result from
what scientists call long-term
adaptation, a process that
takes place over the course of
protracted exposure to an
cdor. A good example is the
tannery worker who, after
months on the job, is no longer
aware of the foul smell.

™

& Rose

Rose = a fragrance prized through
many ages and cultures. Tha odor in
the sample was typical of many var-

aties but spacific 1o no aingle stram.
Fose was chosen to rmpresent flor:

als, a class of sweel, pleasant odors.

WOMEN 14EY
p LY 4 e

This traditional tavarte for parfumes
proved Is pedigree by achieving
nearly unanimous detection amaong
women and scoring almas! as wall
BITIGNG e

Purhaps the reason for this high
detectabikty s 1hat the scem = com-
pozad of many individual ingredients
If yolr nose migsed ohe, | recog-
nized another




Smell ability
difters around
the world . . .

NE OF THE MOST sur-
prising discoveries of
the survey was the

varving worldwide reaction to
the first scent, androstenone.
Prior to examining the inter-
national returns, we had ana-
lvzed the responses to
gndrostenone in four major
cities across the United States:
New York, Chicago, Denver,
and Los Angeles. For each the
percentage that could not
smell the compound was
mlmost identical. Wouldn't this

K ¥
UNITED STATES LATIN
! AMERICA 2= 1
| BCARIBEEAN
VIEN ™ ;

Bars show percent of
people who could not
amell androstencna.
Rod bars regresen!
women, blue bars
rapresant men.

iy B

gonetic trait prove cansistent
around the glohe?

To the contrary, résponses
varied radically from region to
region. The illustration below
shows the regional percentages
of men and women who failed
atl detection. In each region &
majority of participants called
themselves white.

Why these large differences?
Why would responses from
. 8. residents vary so widely
from those of African residents
when the ancestors of most
of the respondents came from
Europe? Why a significant
difference between British
citizens and their neighbors

20
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24.1%

' EURDPE

across the English Channel?

There are so many vari-
ables. Perhaps people in cer-
tain regions who had difficulty
detecting the scents were less
likely to return the survey. Or
thers may have been environ-
mental effects on the different
populations. We know, for ex-
ample, that réepeated exposure
o androsienone can iMprove
the ability to detect it

All these findings are pre-
liminary; we have just touched
on a few of the many questions
that awalt olfactory scientists
in the immense body of data
collected by the Smell Survey.

25.5%

"B




... and where
you work

HEN WE EXAMINED
how participants
rate their sense of

smell in relation to where they
work, we found that factory
workers gave themselves

substantially lower Lhan aver-
age scores. 1T his seemed to fit
with preconceptions about the
factory as a work envirnn-
ment: a place of greater poten-
tial hazards than, sav, the
typical business office.

Both the preconception and
workers' seif-ratings were at
odds with actual odor perfor-
mance. Factory workers
scored above average in ldenti-
fving the odor samples, and
they rated the odors as only
slightly less intense than aver-
age. Keep in mind that these

results _' fipto account the
typical __ il age differences
that exist '. ween workplaces.

Perhap: sgmething can be
said for fres i i air. People work-
ing out-of-dgors gave them-
selves a # By than average

self-rating, fnd while doing
slightly Ir.n_ ell on odor iden-
tification, they showed higher
odor-intér J1h Tﬂ.tl'.ﬂEE-

.-’mnthhr ' ntalizing, and
currently in ixplicable, finding
inwlmph '1 who character-
ized themsetyes as “not work-
ing.’ 'Tht:o.r mﬁd out to be
below averdge in smell ability
on all counts—self-rating,
odor identification, and odor
intensity,
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3 OF MORE TWESD
2.3%

Diseases,
pregnancy,
and smoking
aftect smell
performance

PREGHANGY T
HEAD INJURY ©. M

UINERDAWN CALISES 2 1%

CHEMICALS b2

: NESIDER A WORLD In
thid: nearly two-
¢ thirds of the inhabit-

ants had experienced tempo-
rarv blindness. A strange
place indeed. And vet 62.4
percent of survey respon-
dents reported at least one
ternparary episode of smell
loss, in most cases because
of flu, common cold, or sious
infection. An additional 1.2
percent suffer permanent loss.
What can be responsible for

a seemingly unexplainable loss

of this sense? Smell is an exqui-

sitely sensitive sensory system:
A very small disruption in
normal functioning elsewhere

520

in the body may have large
effects on our sense of smell.
Prescription medications, for
example, can alter the per-
ception of tastes and smells.
Sometimes a -Eh:ﬂ.ng# in olfac-
tory experience is the only

symptom in a patient who is
otherwise healthy.

People with allergies rated
their sense of smell lower than
did allergy-free respondents,
Despite this lower self-rating,
we found little evidence of
poorer performance on the
actual test; on average, those
with allergies could detect
and identify smells as well
as could allergy-free peaple

Smoll loss and 18 couses

About two-thirds of all respon-
dants reported having tempo-
rarily lost thair sense of smell,
Moal cases of smell loss
reslifted from colds, flu, sinus
mfection, and sllergies. Allergy
victims percatved themsahes
as having poor nooesd Yot par-
formed identically 1o those
withaut allergigs. Participants
described recovery of smell lost
during fiu &8 OCCLIMING 90m:e-
times months afier the disease.
Exposura to chemicals, tha
next most frequant cause,
rastuliad from inhal-
ation of vapors from a-:-rmm
cleaning fluids,
herbicides. and thi Mke

and showed few differences in
perception of odor quality or
intensity. Perhaps people with
allergies who took part in the

survey were not suffering at

the time; their lower self-ratings
may reflect an average of many
temporary smell losses due to
allergic flare-ups.

In contrast to allergy suffer-
ers, participants with arthritis,
diabetes, hypertension, or
uleers did not have a lower
self-rating of smell, And none
of these afflictions appeared
to alter smell performance.

It iz widely believed that
sensitivity to smell increases
during pregnancy, Indeed, the

National Geographic, October 1987



muajority of mothers who wrote
letters about their experiences
reported an increased sensitiv-
ity to all odors, usually with
unpleasant consequences.

But survey data suggests that
olfactory sensitivity may be
reduced rather than heightened
during pregnancy. In the Unit-
ed States, three of the odors
(Banana, androstenone, and
musk) were rated less intense
bv pregnant women than by
nonpregnant women of similar
age. Further, pregnant women
rated their own sense of smell
slightly, but significantly, low-
er. Abroad, pregnancy seemed
to have fewer effects: Andros-
tenone wias detected less often,
and rose was rated less intense
This apparent discrepancy
between U. 5, and {oreign
respondents may be resolved
by further analysis of the 1.5
million returns,

Perception of odor quality
also seemed to be affected
by pregnancy. Banana and
musk were less pleasant, and
androstenone less unpleaszant.

sSmoking and smell

Respondans who smoke
worg less confiden! aboul thad
capacity 1o smedl: They consls-
ierily rated (hemseives lower
than did nongmokers, -and In
many cases iheir performancea
Pore this oul,

Smedl Survey Results

Yet, based on the conventional
wisdom about food cravings,
banana should have been more
pleasant.

Pregnancy wis one of the
least commaon causes of smell
loss; it was reported by 1.6
percent of women. At least 96
percent later recovered.

Nearly 50 million Ameri-
cans smoke tobacco. Does the
habitual inhaling of hot smoke
adversely affect their sense of
smell? Certainly smokers think
s0; only a quarter of them
identified themselves as hav-
ing an “excellent” sense
of smell.

Unlike past studies, which
typically compared how well
smokers and nonsmokers
could detect extremelv low
levels of odor, the survey took
a new tack, It asked about
smoking habits while measur-
ing response to smells well
abowve sensory threshold.

Perception of every odor but
one was affected by smoking:
Androstenone, cloves, nnd gas
rated weaker, banana and
musk stronger.

Y
2
P
L)

This curious mixed pattern
may have to do with the
reduced levels of nasal irrita-
bility previously reported
in smokers. We also noted
that smokers had a blunted
response to odor quality; in
general they found unpleasant
odors to be less unpleasant,
pleasant odors less pleasant

We suspect the explanation
will lie in the relationship
between nerve celle in the nose
and information reaching the
brain. Regardless, it would
appear that smoking has an
impact on the sense of smell,
and thus, potentially, on a
smoker's guality of life. Inter-
estingly, among U. 5. survey
participants 40 percent fewer
smoke than among the total
U. 5. population of similar age

Smoking had mixed stfects on
the way respondents reactad
Io the tasl odars. Smokers
lound Galaxolide more intensa
than did nonsmokers, while the
reverse ocourmad with andro-
slenone. This raises interesting
quastions about the relation-
ship betwesn androstanona
and Galaxolida [page 516)

and possible eflects of smok-
Ing. Testad on pleasantness

ol the odors, smokers sur-
prizingly revealod a positive
raaction o the foul smell in
natural gas, In each case tha
figuros shown reprasant varia-
tions from the average.

ANDROGTENCNE
ISQANYL ACETATE
GEALAXCLIDE
ELIGENDL

;

FPLEASANTNESS

adl




The effects of age: not bad, except. . ..
The ability of the aged to identily the scents showed less MEE 1Y
durability than did tha power of datection. Both sexes
rmached a peak of performance at aboul 20 and dritted
downhill thecealtar. This genaral decine in performance
wilh age parafiels decreases iound by psychologisis in
verbal learming skiils. At age B0 women began 1o chack
tha slida, bul men shippad evan {aster.

AGE 10
AGE 10

Age and detection _ |
Though & wine's aroma in- 2 .
creases with age, our abillty 1o 80 R Jareny wiaie
appraciate it does not. With e . possitee
mios! ¢f the scents, a decline in 8 - T New svidanca came (o bghl in
datection becomes noficeable o tesponse 1o survay questions
al ahout 70 years and signit- e about marcaptans, the foul-
cant aftar §0. An axception ex- L siatiing additives to natural
ists with andrastenors, daficits | o gm:mmmmﬁﬁﬁd
wars noled rening in yYouth, OLDER pa . 0 commeant on | 5
bedt R i unpleasantrass, older respon-
0 dents showad & surprising
|sbere af Slrong nogative reac-
AMCHOSTENOME tion, possibly indicating unsuil-
QALAXDLDE ability of the smell as a
MERCAFTANS — warning of danger,
ISOAKYL AUETATE
ELHLEMNCIL

ROSE
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How we rale curselves

Ags proved 1o be no discour-
agemen] when parboipants
ware asked 1o evaluate thalr
own abllity to smell. Between

Ihé sexes, men seamed D
recognize thasr imiiations,

whila women comoctiy [aid
clalm to having keanar Noses.

Thig femaie superiority gener-
afy hirld true for all ages.

i

Smell Survey Resulis

0 WE LOSE the ability
o smell as we age?
Although time may dim

our other serses, the olfactory
system apparently replaces
sensory cells regularly, per-
haps imparting resistance to
the ravages of time.

True enough, age brought
with it little decline in smell
ability among respondents.
Detection ability remains near
vouthful levels well into the
seventh decade.

Unce an odor 15 detected. 15
it percetved the same with
increasing age? Clearly not
Odor intensity declined slight-
Iy and slowly, beginning, sur-
prisingly, in the third decade.
The ability to describe the
odors accurately also began
declining fairly early in life,

The most dramatic case of
an age-related chanpge was
associated with notural-pas
odor. Gas companies ndd foul-
smelling compounds known as
mercaptans to their normally
odorless product as a warning
signnl; they have worked hard
to develop an odor that is gen-
erally repugnant, Disguieting-
v the proportion of readers
rating il very unpleasant
plunged with age.

In contrast, the pleasant-
ness ratings of other odors
remained constant with age.

The test result with gas, of
obvious relevance to public
salely, als0 raises 4 more gen-
eral question: Do -all foul odors
grow less unpleasant with age?

Apart from gas odor, it ap-
pears that a reduced ability to
identily odors does nol neces-
sarily alter the pleazantness of
odors. And while a limited
number of people completely
lose the ability 10 smell an
odor, 4 gradual reduction of
intensity of odors is a common
feature of aging. A rose j=a
rose 1s a rose, except, perhaps,
after the age of 65. .

“After my husband died, I

would go into his closet
and hug his suits, because
they smelled of his oun
body odor, slight cigareite
smell, and aftershave. I'd
stand there, hugging his
clothes, making believe,
close my eyes, and ery.”

“Over my lifetime I have

enjoyed a good sense of
smell. When I was a young
boy, my mother had enter-
tained her bridge club.
After the ladies had

gone, she found a glove left
behind. I smelled it and told
her what lady to call to see
if it belonged to her. It did."

“The smell of kerosene

brings back for me the
memories of reading by a
kerosene light, the feeling
of closeness and safety
and the shadows cast on
the walls, the laughter

of a grandmother dead
almaost 30 years."

“One af the most evocative

smells in my experience is
the odor of NATIONAL

GEOGRAPHIC magazines.
Taking a whiff of one
always brings the mem-
ory of childhood hours
poring through the stacks
of GEOGRAPHICS in my
parents’ basement.”
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Did the odor evoke

a vivid memory?

Memones dndled in the aged
oy odors trom youlh lurm an

accepled part of our folklone
But results of the survay chal-

lenged this baliel. An explana-
tign could B in the reducad
ability ¢f older persons o
idenlify odors, which closely
paraiies tha drop-off in amall.
evoked mamores with age.

MELLS, the poets suy,
orcupy a privileged place
in memory, able to rekin-

dle old recollections often full of
emotion. But before the survey
there was a paucity of data with
which scientists could test these
Iyrical claims.

In this interest we used the
survey to obtain unique data
abaut the memory-evoking
power of smell. We found that
the stronger the odor, the more
likely it was to bring to mined a
vivid memory. And just as
women found all odors stron-
ger, they also reported more
memories than men for every
odor but gas

Are foul odors as likely to
evoke a memaory as pleasant
ones? They are, As it turned
out, extremely pleasant and

524

smidl and memory evocation
provad 1o be closely relalad,
and strong odars were much
more kikely 1o evoke & vivid

recalliection than weak ones

In thise analysas, Me5pOnNsas
o all the odors wera combingd
inarder o dernve the curves

of the graphs.

extremely unpleasant odors
were hoth more likely to evoke
memaories than edors with only
& 50+50 rating.

These numerical results jibe
nicely with letters we received
describing episodes of odor-
triggered memory. By and
large these were pleasant,
brought on by pleasant odors
A Coloradan wrote:

“Ome of my favorite smells
5 cow manure. Yes! It brings
back memories of me on my
aunt’s farm in southern Ohio.
The vacations I spent there
were the happiest of my child-
hood, and any farm smell
evokes wonderful memories. ™

Odaors that were identified
carrectly were much more

Impartant new undersiandings
emarged in gomparing the
pleasaniness of an odor and
14 capacity to kindle mamaory,
Participanis’ memaries ware
stirred by smelis 1hey
regarded a3 olthor pleasant

ar urpleasant rathar than by

those they consideded noutral.
This rzises new questions

Did the peasaningss of the
recollecton cause the odot 1o

sgam pleasant? Or vice vareat
And can a pleasant odos
evoke an unplaasant memory ?
These swait further sludy.

likely to evoke a memory, often
a very specific one, Sample 6
on the survey was not merely
“floral” to a woman living in
England; it was the perfume

of the “deep red rose called Dr.
Charles De Bat," last smelled
19 vears ago in her father's

rase garden in Africa,

A frequent ¢laim about
scent is that it can trigger
memaory over muny decades.
For a 7 #year-old man the
smell of nir brakes summons
up Saturday-morning street-
car rides to downtown India-
napolis, when Grandma
would treat him to a chocolate
soda a1 an ice-cream parlor.
But survey results show that
odor-evoked memories inde
gradually with age.

Finally, the lingering odor
of NATIONAL GEOGRAPHIC'S
ink brought to mind in more
than one reader memories of
childhood hours spent with
the magazine.

.—E PROVIDE maximum
nccess Lo survey results, ns
of Junuary 1, 1988, Nationl
Geographic 15 making all

of the data available a1
reasonable cost ta bona fide
researchers. Applicants
should adidress their requests
to National Geographic
Saciety, P.O. Box 37138,
Washington, D. C. 20013.

National Geagraphic, October 1957
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UNEXPECTED CELEBRITY came to Thelma Willioms and her colleagues, who were pictured
tn "The Inttmate Sense of Smell™ (Septeriiber 1986) testing a deodorant by first sniffing the

natural odor of voluntesrs,

.”l.'-'.:lll from armund the world L'llr:'I-'-'rEfl.! ik _H[].! '_f'n III' _||'|;'|_-_-_.L-.-J,-,_-,|-|_

ine., at Ciicinnaty, Ohio: TV crews from Japan, magazine photogrophers from Europe,
reporters from across the nation. Said the 37-year veteran with Hill Top: °T was able to
persuade all of them about the seriousness of our research.”

Smell problems
and where
to seck llL*lp

ANY RESPONDENTS
sought our advice for
their smell disorders

Because of the wide range of
|l-".t.='~F-1hi1" causes, we generadly
recommend & thorough physi-
cal examination.

Asattention is focused on
disarders of smell and taste. n
number of federally funded
centers have been established.

One of these, associaled

el Survey Resilis

with our center, s the Monell-
Thomas Jefferson Hospital
Taste and Smell Clinical Re-
search Center in Fhiladelphia
Others are the SUNY Health
acience Center in Syracuse,
New York; the Hospital of the
University of Pennsvivania in

Philadelphin; the University of

Colorado in Denver: and the
University of Connecticut
Health Center in Farmington
Diespite new efforts in ding-
nosts, medical treatment for
smell disorders is limited
When smell loss results from
nasal polyps, surgery can help.
But when sensitivity suddenls

15 lost following the flu, for ex
ample, not much can be done

Fortunately
reCOvVEry can occur. A 74-year-
old Indizna woman recalls

“1 was born with an ex
tremely keen sense of smell, Tt
enriched my life immeasur-
ably, 1didn™ know how much
until [ suddenly lost it one day
In my late forties. . . . After
three vears, [ stepped outside
one day and smelled that won-
cerful smell that precedes an
April ram. 1 think it was a
podet who spoke of jov uncon
tinecdd. In that moment | felt
just that.™ [ ]

spontangpus

1
F at
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1he 20th Centrury Comes lo Shangri-la

Baltista

BY

GALEN ROWELL

PHOTOGRAPHS BY

FTHE ALTHOR AND

BARBARA CUSHMAN ROWELL

HE OLD MAN wore the simplest

cottons, faded from long use

and countless washings. His

skin was as parched and brown

as the slopes above his mgh pas.
ture in Baltistan's Karaskoram Range. Only
the old man's eves, twinkling like diamonds
behind thick glasses, hinted that this was no
ordinary farmer.

My friend Shah Jehan introduced me
“Galen Rowell, meet Wazir Ghulam Mah-
di. He is one of our land's very few scholars
He has alaw degree and a master's degreein
history, hoth earned in British India, and he
has served in our national assembly. But he
prefers the guiet life of farming.”

The old man smiled. “That is s0," he saud
in careful English, “but my education is no-
tahle only because Baltistan is such 'a small
and backward place.”

I asked him then why he chose to live here,
¢ far from the cultured surroundings of his
earlier dayvs. In answer, he swept a hand
around him, at golden shafts of sunlight
beaming through the mountain haze, atem
erald stalks of voung barley sprouting in the
ficlds, at evening clouds hovering pink in
the fading light above distant snow peaks

Wazir Ghulam Mahdi is right: His is a
land of great beauty. There is & mystical,
Shangri-la quality about Baltistan, the lofly
and remote northeastern district of Pakistan

that borders on both China and Indian-held
Kashmir (map, page 332). For centuries the
Rarakorams and Himalayvas so imnsulatecl
Baltistan that the country became a cultural
fossil—a timeless imprint of great civiliza-
tions that had touched there

“Our language is unwritten and our histo-
rv and our deeds are passed down from fa-
ther to son, " Wazir Ghulam Mahdi told me
“Dates are not important to us; few Baltis
even know the vear of therr birth.”

Until the late 16th céntury Balbistan was
just anothersmall mountan kingdom whaose
strongest defenses were its high altitude, its
cold, and 1ts vast isolation. Then the legend
ary Balti hero, Ali Sher Khan, rose 1o power
and won control over the surrounding King-
doms, from Chitral enthe west to Ladakhin
the east. He married a Mogul princess from
India named Mindok Gvalmo and contin-
ued to expand his empire

“While Ali Sher Khan was off in battle,”
Wazir Ghulam Mahdi told me, "Queen
Mindok imported sculptors, artists, and en-
gineers from Delhi. She laid out magnificent
gardens in the roval city of Skardu, built a
great agueduct svstem to irrigate Skardu
Valley, and constructed a road up a steep
chiffside to a fort overlooking the city

“When Ali Sher Khan returned, he told
her: “You have built an agueduct, and for
that vou should  (Continued on page 332)

Sharing a private moment with her son, o Balt) womian in the village of Askole fuces a
world of change, Her tradition-bound people, isolated among some of the world's
highest mourntains, are rapidly being drawn into modern Pakistani culture.
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Claimed by both India and Pukistan since
their independence in 1947, the 10,000-sguare-
mile region known as Baltistan (population
224,000) is part of the disputed territory of
Kashmir. The two nations have battled three
times over Koshmir, in 1947-48, 1965, and
1971. Today they are shirmishing for control

(Continued from page 526)  be rewarded.
But yvou have also constructed a path for my
enemies to my fort, and for that you should
h‘: h—ﬁ-]lgfd!1 i

The queen's life was spared, but she died
soon afterward of a broken heart. All that
remains of her great works today isthe aque-
duct. After Ali Sher Khan's death his empire
languished, and Skardu reverted to the quiet
witys of centuries past.

The close of World War 11 brought mas-
sive change to the Indian subcontinent.
With the end of British rule Baltistan, which
was inhabited largely by Muslims rather

of the uninhabited Stachen Glacier area.

than by Hindus, became disputed territory,
“Ag Muslims we refused to remain part of
India and chose to join the new nation of Pa-
kistan," Wazir Ghulam Mahdi explained.
"We fought a bitter war of libération in 1948
and defeated the troops India sent against
us. We consider ourselves part of Pakistan
today, though technically we are still disput-
ed territory and cannot even vote in Paki-
stan's national elections. In fact, Baltistanis
the front line in the struggle between Paki-
stan and India over territorial claims.
Some weeks later my wife, Barbara, and 1
were to have a closeup view of that front line

National Geographic, October 1987




and the casualties thatl constantly ocour
alongit. Forthe moment, however, we bade
Warir Ghulam Mahdi good-byve and made
vie vehiclein near-
|arest

race a va
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laltistan's capilal and
lere some 25,000 residents
netv of changes that threaten to overwhelm
their homeland
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“The same thing is happening on the
ground,” added Haibat Ali, of

MANAFer
skardu's K2 Motel. “"Now that i
the Indus Highway increasing
heavy trafiic i passenpgers an nI goods fromn
Islamabad. And since May W hen
the Karakoram Highway was opened all
the way to China, traffic comes from there
s well, ™
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To fight the chill of early morming,
chiidrin huddle on g rooftop in Ashole,
at 10200 feet the highest village in the
Braldy Valley, Much of the duy may be
spent on such a rooftop, as residents spin

wWooL, SUT griven, dry apricots, or socialize

“Meanwhile.” remarked Pervez Khan, &
photographer friend, “the Baltis have dis-
covered the foreign marketplace, More and
maore of them are signing up as contract la-
horers in Middle East o1l countries for a vear
or two. They come back with enough money
to buy a truck and start a small business,”

The changes brought about by this new
worldliness have beguntospread far beyondd
skardu into Baltistan’s high valleys and
mountain villages, It 15 only a matter of time
before they reach Askole, and something
unigue will be lost

Askole is the highest village below K2, the
28, 250-foot peakt
est in height. I cameto know Askole well in
1975 a5 a member of an American team
led by Jim Whittaker that failed inits first
attempt to conguer the peak but succedded
three vears later.

vat 1= second onlv to Ever

T WAS AT CONCORDIA, hetween Askole
and K2, that | scattered my 90-year
old father's ashes. Despite his age, his
death in Califorma had come sudden-

lv. Hewas a great lover of mountaing all his
life, and he had taught me to love them as
well. My mother, never one Lo bother with
red tape, simply packed up his ashes and
sent them to me by air with a note: "Spread
theése in the most beautiful piace you can
{ind a, named by British explor-
er Sir Martin Conway for its confluence of
alaciers, 1s often called the most magmficent
seene in the Karakorams, 1 knew my father
wuotld have approved the choice.

Today & narrow mountain road is under
gonstruction townrd Askole, but the route is
not vel complete, Nearly half of the 85 miles
between Skardu and Askole are wild and
beautiful foot trails through the great
Braldu Gorge

When Barbara and [ reached Askole,
some 30 af the 300 villagers turned out to
greet us with shouts and hugs. Among them
Hajji Jaffar, who bl

T Oncor

wias an old friend
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served as head porter on the K2 expedition

and who had earned the honorfic nble
“Hajji" as & result of elght journeys to Mus
lim shrines in audi Arabia and Iran

He ushered us into his home, which Hke
other houses in Askole consists of ane larg
central room with a cellar below and a hole
in the roof for a chimney. Smoke from a
dunyg hire inside nearly psphyxiated Barbara
and me. The villagers are used to the fumes,
but lifetime exposure results in considerable
lung and eve disease among them

Axkole still observes the custom of -
dah; or seclusion of women from the eyves of
As a result Hajji Jaffar's

l][lrl'l._'-ﬂl‘ll [TiET

*James W Whittaker and Jares Wickwire wrote ol
the feént in "Americans Climb K2." in the May 1975
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wife was velled, and heds ofduce her
tous, Sheserved us lunch through the hands
of her husband, passing him dishes of hard-
bolled egegs-and chapat, or griddle cakes ot
unlesvened bread

U'wo children peered cautious
the cellar, and I asked Hajji Jaffar how
muny he had.

"Tichoo," he rephed, using what I
thought was the Balti word for ten. But |
know only a few words of that Tibetan lan
muaee, 50 1 asked pgpin

“Tschoo," he repeated, holding up ten fin-

LET :I-Iltll

pers dnd added: “[hrvine Astinm— Loday,
Lhres I'hen he tiashed seven fingers and

drew a hand acrogs his throal I:r:'.:lni.l_.lh*. hat
seven of his children had died
we had brought a friend, Nazir Sabir, a

Baltistan—The 20th €

pirliey Comes to Shanpri-|

- s —’,.' p"

+" h
o 4‘: > A ﬂ' *ﬁ?
ol s -

PAFHENE CTURKLEELR S2® i

guide from nearby Hunza whospeaks fluent
nghsh, Though Nazir too 15 Muozshim, he
was troubled by conditions in Askole

“Look at this village, " he exclaimed., “(ne
of 1ts leaders 15 4 man who has made eight
pllgrimages abrodad, vet seven of his children
|:.|I.-. '+ ||I:-r'i For the cost of just two or |
pllegrimages ¢ village could hawve
clean water piped from a spring instead of
drawing water from drainage ditches where
even the animals drink. No wonder so many
children die. ™

Asko ution, ftke that of other Balt
villages, 1s for the wives to produce as many
offspring as possible throughout their child-
bearing vears, Linly that way can a village
combat the appalling infant mortality rate
and the lower fertility levels at high altitude
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NE AFTERNOON A5 ] took a stroll
' [ nobticed a
slender

through the villn
- SLATINE

b ‘I'_':.ll"l . W Nan
boldly &t me across a courtyvard
Her hair was braided and tasseled As-
kole stvle, but she had bnght green eves and
extremely fairskin. Onlvywhen [ got withina
few vards did 1 recognize Barbara: The vil-
lage women had made her up to be a Balti
[he was prool of the
friendship toward Barbara. Asawoman she
had arcess to a side of Balti life torbidden to
unrelated men, especially camera-carrving
Westerners like her huzband
Harbara was deeply o
Ps later described the
Askale in her journal
‘Although outwardls

"these women have a

I|II -I.i.

resture

Woved by er exper:-
ences and waomen ol
poor,” Barbara
s rl'l'.. .

f
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and comifort that money can't buv. Thes

spend their lives among families where sev

eral generations live under one roof and
one 15 ieft alone or unatiended
['hetr

LD e O

wWhere no
irom the very voung to the very old
easy ldughter brings back memories
childhood slumber parties,

“W hile their menfolk foll

as porters, visit

ow herds, work
other villages. or go on
pilgrimages, the women cook, Carm
waler, milk the roats, sew. and do most of
the work in the fields except for irrigation
and plowing. When home. the men take a
verv active role in reanng sons, but if the

tirst wife fails to produce a son, the man

wash,

spmetimes takes a second wife

wever seen, 1
has a tiny hoe, 1t is for him to use

with hus father when they irmeate the fields




Every trip is an adventure in Baltistan road between the Skardu Valley and the

On the main ghway from lsiomabad (o Deoaal Plains to the zouth, Until the

Shkardu, o truck carrving vegetables rolled  highway to [slamabad was completed in

ortte (5 side whert a stretch of roadbed

cotlapsed beneath 1t Here workers strug-

gle to right the vehicle, which narrowiy

auvoided sliding down the mountainside
irito the Indus River

Hoad butlding tn Baltistan 13 siow and
dangerous, Stnee wark began in 1968 to
pave the highway, hundréds of laborers
have bean swept away by londslides
A crew clinging to o cliff (bottom right)

fae18

[ava a foundation by hand fora new

or three feet long. ¥

1981, the only moad put of Baltistan led
tey Indian-held Kashmir—a ronute
inusable sirnce 11947

Near Askole, villagers repatr o

footbridge across the Broaldu Biver,

cimstructed from willow vines onfy Db
P

Yhen the new jeep

rened o the villase (5 completed, (& will
imevitably bring changes-—perhaps betler
medical carg and éduecation along with

miare LOLrisEs.,










together. Little girls carry around baby sis-
ters mstead of dolls. OUne girl I met was 13
when her parents married her to a 40-vear-
obd man.

“1 felt an inner conflict,” Barbara contin-
ued, “wanting the women to know there is
another way of life through education, that
they could have freedom of cholce and not
have a husband forced upon them at an ear-
lv age. But ‘fulfillment’ or ‘consciousness-
raising’ would be misunderstood here, IF 1
convinced one woman, she would only be-
come a misfit among her people.”

Azskole’s one schoolteacher, a slender Bal-
tt in his late 20s, takes a dim view of vil-
lage education. “We have no schoolroom,”
he told me, “so0 I must teach in someone’s
house, 1 have only six students, though there
are more than 40 bovs of school age in the
village. For the girls | can do nothing, since
local custom forbids me to teach boys and
oirls together

“"Askole families,” he said, “want their
children to work in the fields, not waste time
studving. Parents don't think of a child’s
future while life in the present 15 so hard "

AJIT MAHDI, Askole's village
leader, thinks the new road
trom Skardu will solve many of
the problems of the village

“Skardu is 85 miles away,” he points out
“oods brought from there by porter cost us
dearly. Sugar, for example, costs nine ru-
pees [55 U. 5, cents] a kilogram in Skardu,
but it cosis 17 rupees & kilo by the time 1t
reaches Askole. When things can be brought
in by truck, life will be better for us all,”

Perhaps, but not for Askole’s wild inhab.
itants, Just before Barbara and Nazir and |
left, & villager took me aside and whispered,
“anow leopard skin, Come my house, see
You buy, 10,000 rupees?”

The snow leopard is an endangered spe-
cies now protected by international agree
ment.* But for lack of funds the law 15 not
enforced in the higher 1'.‘{”|'_1.':- of the K2
region, where snow leopards normally dine
on the areg’s large stock of =tberan 1bex
T'he ieopards get in trouble when they come
down to Askole for a fast-food meal of do-
mestic goat. The villager who took me aside
was olfering a4 highly (llegal item tor $600
with little nsk of being caught or punished

Baltistan—1The 20th Century Comes to Shangri-lg

Although forbidden o do s0 by law,
a villager in Askole offers for sale the
pelr of a snow [eopard, an endangered
species, for $600—the equivalent of

@ vears income. Che cat had hilled
a village goat.

Like a pipeline from the snowy peahks,
the Braldu River carries meltwater to
fields around Askole {facing page)

When the Askole road is completed, 1t
could become a poacher’s highway, a threat
not only to the snow leopard but also to ibex,
brown bear, and the rare and graceful urial,
a mountain sheep, One morning near Askole
|l saw a herd of the [atter flowing across a
hillside like wind rippling through a held
of wheat

In the weeks that followed, Barbara and
MNazir and I visited a number of other remote
Halt: villages. (Jne of them, the community
of Arandu 1n the lush Basha Vallev, would
no longerexist had it been located a mere 200
feet higher up ;

(Continued on page 549)

*aee “Tracking the Elumve Snow Leopard,™ by
Hodney Tacks=on and Darla Hillard, in the Juoe 1988
MNATION AL GEOGRAPMIT
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Waramong the peaks

HEY SHOOT at one
antther across belds
I'hey fall into
crevasses or gel buried alive

I hey endure

by pvalanches
mtense cold and sometimes
tatal allitudde sickness. And vel
the territory these Pakistand
and Indian troops are
contesting has little strategis
vilue and s virtualls
uninhahitahle

Until recently, neither India
nar Pikistan showed much
mterest in Baltistan's iov,
castern comer, o forbidding
e third pole

rEglon Known st
because so mach of it is
covered by glacters. Both
nations clium the arca, but s

norder has never been clearly
defined since the partition of
the two nations in 1947

I'he shooting started thres
viears apo, when Palkistani and
Indian patrols collided on the
|5, O00-{oot-high Sachen
Lrlacier. Both armies soon
celalidished camps on or near
the glacter, the highest known
battleground in histor

Last July | become the first
ioretgn journalist to visit the
Batthe rone. Six veurs earlier |
||.|'.! -!r',l-".l, AL TS r_]lr qren
while it was still pristine
territory. At the invitation of
Pokistan’s President £ia ul
Haq, | rode to the front in an
army helicopter, passing in the

shadow of K2 (nhove left), the
world's hizhest peak after
Mount Eveéerest

Al i camp near the Siachen
Celacier | wis |:‘.'|'|_'[|_'|,|, |_|:. R il
of empty fued cans (nhave)
T'he fuel, needed to fly the
helicopters and run the camp,
had béen carried up the
mountainside on the hacks ol
Balti porters. A few miles
RWILY L anather camp, 1
found Pakistani so
braving sub-zero winds
American-made down-nnd-
nviin suits

| het afficer in charge of the
camp thrust & cup of tea in'my
hand as he welcomed me (o
his fiberglass hut, “"We're the

ers {left)







stRging camp [or the cutpost
on' Conway Saddle, 3 000 feel
shove us,"” he said "“We rotate "ﬂ“'
personnel monthly to keep 20 ‘\t
men up there at all fimes.

“And what do you do herer™ L
[ nsked

“Hiay cards, nde the
snowmaohile, listen o music
wailt for madl. Sav, would vol
shool a group pholo of us?

While he and his fellow
ificers posed, a snowmaobik
pulled mbo camp with a long
hundle wrapped in a sleeping
bag. As troops transferned it to

a helicopter, | saw & soldier

LUrT: AWaY 10 tears, A tnend
had died (below right
“He is our fourth casualty
this vear at Conway Saddle
from high-altitudé pulmonar
sdema,” the camp doctor said
in frustration. “The only sure
ure is rapid descent. We
alled for a helicopler
vesterday, but the weather
was poor. We couldn™ carry
him down tl thos morning
His lungs kept filling with
fluid. He died in the night
The extreme elevation ol

Conway Saddle (20,500 feet)
tested not ondy the limits ol
human endurance oot adso the
capality of the helicopter
Lhat tried to taks me there
Because of the thin air, we
ware unabile (o land sefely at
the tiny outpost (left) Across o

wmsm, barely two miles

deap
away sbood] the Indian CELITATD
Little ground has been won
or lost since the fighting bepgan
here, Pakistund troops &l the
SIRNAE cAMD occasionally usa
g Chinese-made machine gun
above right) to take potzhots
al ireraft dropping supplies to
the Indian hizh camp. But the
view from the helicaptes
showed me the basic futifity o
this war, Men maght as well

'I:-_’lll G Lhe modn AS '5'|-l]l'f':. LT
these heights, gasping for
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rree wind to form rippiing dunes. Cut off by mountaing from the monsoon

rains, the barren soil of Baltistan is a high-altind

Baltistan—The 20th Century Comes to Shangri-fa




The new Shangri-ia 15 a tolrist resort
outside Shardie. it8 flashy centerplece L5
a redecorated DC-3, which crash-londed
in 1958 and was dragged (o its present
location. Ulntil 1982 the hull was psed os
a hunting cabin by Brig. H. Aslam Khan,
a hero of the 1947-48 war against Tndia

NOW L Serves a5 d ||3|.|_'|"',"'I'I|.l|.l.’.' Sieile LR

his new resort, which he nomed after the

mmaginary land in James Hilton's 1533
novel, Lost Horizon

I'wo pictures, taken 11 veéars apart,
dromatize the chaonging pace of life in
Shardu. In the first, a lone horseman
travels o guiet mod beside a barfey fleld
in 1875, In the second, a policeman at
the some spot directs traffic beneath o

COATIOPY QF [T Sl




(Comtinued from page 541) Just above the
village a sheer wall of ice towers hundreds of
feet high. Thisis the face of the great Tippuri
Crlacier, which in earlier vears crept north
toward Arandu hike some vast battleship
crossing a rolling sea of helds. After crush-
ing an outlying flour mill, the glacier unac.
countably stopped, then retreated to its
present position about 8 hundred yards
south of the village.

It may be merely a reprieve for Arandu
Just half g mile to the west lies an even
mightier glacier, the 27-mile-long Chogo
Lungma, whose inner forces mav ane day
set it on the move toward Arandu.

In the village we were puests of the family
of Akbar Ali, who had served as a high-
altitude portéron K2 forour American expe-
dition and for a later attempt with Nazir.
Shortly afterward, while working for a Jap-
anese expedition, Akbar Ali perished in
an avalanche.

Following willage custom, Akbar Ali's
wife, Rugiva, married his vounger brother
The benefits of such an arrangement were
obvious, Rugiva was able to remain in her
home, and her family and in-laws remained
together. Rugiva has three children, one by
Akbar Ali and two by her new husband, all
with the same grandparents and all living
happily under the same roof

T KHAPALU, & town of 10,000 people

below the great peak of Masher-

brum, a road from the outside
world has already changed tra-

ditional patterns of life. The late Raja of
Khapalu was a great polo enthusiast who
keptastring of ponies and maintained a polo
field beneath his three-story palace. Now
the field is in disrepair, for reasonsexplained
bva local official

“Khapalu used to be famous for polo,™ he
told me. "Now there is no good polo because
there are no more good horses.” He waved
glumly at the streets around us, “Evervone
today uses jeeps instead.™

Change in Khapalu is not confined to
land. One afternoon | stopped to watch a
herd ol goats being transported across the
fast-moving Shyvok River on a sok&, a raft
traditionally fashioned of inflated goatskins
lashed together. This zahk had goatskins at
the bow, but mmner tubes at the stern.




pHANMAERE

JlHEIE O]

A modern wioman in g conservative land, Nargis Wazir wonders whether there is
still a place for her in Baltistan. Encouraged by her parents, she pursued an

education rather than entering into an early, arranged marriage, Now ler dreams

may carry her away from her homeland, even as it hurries to catch up

DAYS In
Skardu, as I sipped afternoon
tea with some local friends, 1
recalled an acquaintance ol
Barbara's and mine, Nargis Wazir, the 27
viear-old daughter of a local doctor. INarglsis
an attractive high-schoaol teacheér who 18 long
past the age when Balti women normally
marry. It was obviously a matter of choice,
and Barbara once asked her why
Niargis lsughed and said simply, “1 have
not found anvone suitable. In most Balt
families, marriages are still arranged by the
parents, but mine gave me the choice and
urged me to put education beforea husband.
That is what I did and [ do not regret it, but
now that 1 have finished university there 18

N ONE OF MY LAST

no one here in skardu who appeals to me
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The onlv solution is to leave, and I will go to
Islamabad or perhaps an even bigeer aty
There 1 shall meet the right man,”

Would she come back after sheis marned,
Barbara asked. Nargis shook her head in
resignation. “I think not,” she said, “When |
leave, 1t will probably be forever.’

| thought then of Wazir Ghulam Mahd,
the old farmer Shah Jehan had introduced
us to. He had done just the opposite, forsak-
en the outside world for the simpie pleasures
and tirmmeless beauty of his country

With luck Baltistan may change enough
to hang onto its bright young people like
MNargis, vel retain that Shangri-la quality so
beloved by others. It 15 not an easy balance;
and few old-new countries have managed it.

One can only wish Baltistan the best ]:|
i I ] ] L W HE L 4 PR AIE [ . "=k i
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Adult stze: Length of head and bady, 104cm
Habitat: Mountain ranges n Central Asia

Fhotougranhed by George B Schalky

1all BS%em

Wildlife as Canon sees it

Une of the greatest roles of photagraphy 15 to
record and preserve images of the world around us
worthy to be handed down as a hentage for all pener-
ations. A photograph of a snow leopard camouiiaged
int its natural habitat captures the magnificence of
this solitary, elusive, and rarely seen ammal.

well-adapted for hunting in its rugged mountam
habatat, the snow leopard has large forepaws, a
lomg tal for balance, and a powerful build for
chmbing steep, rocky termmam. Due to its exireme
ranty, remote and extensive range, and secretive
nature, very little 18 known about the behavior and

EDS 620-650

The new autofocus SLR cameras

Mare than autofocus
More than aver

Adult weight: App

Surviving number: Unknowr

ecology of this mvstenous cat in the wild. The
snow leopard s survival depends on the continued
protection of its habitat, an effort that requires the
cooperation of all countnes shanng this precious
natural hentage.

Photography 18 an invaluable research tool for
srientists, and i addition it can help promote s
ereater understanding and awareness of the m-
portance for man and wildlife to coexisl

And understanding s perhaps the single mos
important factor i saving the snow leopard and
all wildhte




A new world
of our own

HANRKBGIVING WEER | 9506:

John Honner stands before

4 hollow fiberglass sphere
11 feet in diameter. He looks
to'its north and sonth, then to
its east and west. -All is blank
whitenesz, John is assigned to
paint the world on i

When complete, that world
will go on display in Explorers
Hall at Society headguarters
during our 1988 centennial.

It will replace one that since
1964 has been a favorite of vis-
iting members and busloads
of schoolchildren who contin-
ually pass through our doors,

The blank sphere was itself
an artful piece of work. It was
carefully shaped within a hemi-
spherical mold, with 23 lavers
of fiberglass cloth and epoxy
resin o give 1 enormoLs
strength and uniform transiu-
cence. The latter will make
internal light sources clearly
visible on the outside surface,

Before light can pinpoint the
location of an earthgquake, an
underwater wreck site, or a
region in the news, however,
the sphere will become a globe
under John's airbrush. As vou
might expect, hand painting
the world's physical features,
the ocean floors included, on an
| 1-foot-wide sphere reduines
much technical knowledge and
an unwavering dedication to
accuracy. Lessobvious 15
John's art; his style 15 as dis-
tinctly his pwn as any land-
scape painters.

As a guide o the placement
of ceastlines and river basins,
our cartographers began with
17-foot-long paper plots, or
gores, of computenzed world
map data. Features such as

S

mountainsg, valleyvs, and ocean
trenches were painstakingly
added. The gores were then
photographed, and the resul:-
ing 288 slides projected one by
aneé onto the globe's surface
and traced as an outline for
John to follow,

John began in the Northern
Hemisphere—more than half
the work, since there s more
landmass with more mtricate
features there than in the
Southern Hemisphere. A< the
phvsical features gre com-
pleted, layvers of clear protec-
tive acrylic are apphied. Over
thase will go houndares and

more lavers of acrvlic; over
those will go place-names and
more lavers of acrylic. This
sandwiching 1= done so that
names and boundaries can be
updated without disturbing
phvsical features.

I hope vou will be-able to
visit Explorers Hall after the
rlobe goes on display. And
Just as a reminder that vou will
bt looking at a work of art as
well as of technology: Notice
that an every part of that
world the sun 15 alwavs shin-
ing from the west, and there is
sunlight and shadow even in
the veean depths

7 VA
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Patowmuck Canal

Az a native northern YVirgnian and A recent
canoeing convert, Techo Mr. Garrett's appreci-
thon for the Patowmack Canal | June 1937). 1 felt
65 if I were part of his party on the river. 1 hope
the article will spark a continuous effort o re-
store this historical landmark, Bird-watchers,
photographers, rock-climbers, canoeists, ksvak-
ers, and picnickers can all benefit from restora-
tion. Let us not allow priceless endeavors of our
past to slip into ohscurity,

Terry K. HoLooway

Viemna, Virginia

The srticle sayv: that Washington and Richard
Heney (“Light-Horse™ Harry) Lee had been au-
thorized to form a Potomac navigation company
Mr: Garrett has confused Richard Henry Lee
with Henry Lee (Light-Horse Harrv), Richard
Henry (1732-1794), a signerof the Declaration of
Independence, lived in Westmoreland County,
Virmnin, and k= so listed on the shareholders’ rec-
ordonpage 728, Light-Horse Harry, best known
as the father of Robert E, Lee, was a hero of the
Revolution. He was pwarded one of Congress's
few pold medalstor hiscapture of Paulus Hook in
1779, He became governor of Virginia and later
as a member of the House of Representatives
rave o funcéral oration for Washington that in-
cluded “first in war, first in peace, and first in the
hewrts of his countrymen.”

BEERNARD CARTER BOYRKIN

Baltimore, Marviand

Mr, Garretl, well aware of the disimction, re-
grels g last-minute change lo the text proef thal
confused the two distinguished [Lees

James Rumsey is glven as inventor of the steam-
boat. Bot the date—Decembiér 3. 1787—is more
than three months later than the one claimed by
John Fitch (August 22, 1787). Delégates to the
Constitutional Convention were present that day
when Fitch steamed up the Dielaware

TroMas A, McManay

Rasing Fawn, Georglo

Wereflected the Shepherdstowmn view of Rumsey,
whose vessel also operated thal summer ef 1757,

The article was slightly tarmished by the refer-

ence to hunters “blasting ducks out of season and
out of sight of game wardens.” Those who do

sich things are poachers. It s unfairtolembomate
hunters to b grouped with such outlaws.

Davip Kasas

Decovah, Towa

You did niot mention that the boats in the photo-
graphs were replicas of those found in Rich.
mond, Vieginia, during a building excavation.
Work stopped until the boats from pre-Civil War
finvs were removed.

Bev WioLiam MoRANT

Sterra Madre, Californma

Tomadoes

Few things have affected me like opening the
foldout photo [rom “Tracking Tornadoes™ ( June
19871 and realizing that was eur tarnado-—the
one that missed our house i Chevenne by a few
hundred feetin 1979 The tornado was barreling
stralght {or us; then it turmed and slammed intp
the tradler park instead. Your excellent magnzine
has continued to amage me since [ received itasa
child. But this time you sent a shiver up my spine;

Dare M. Labraw

Ratrsville, Alabona

I disagree with Mr. McDonald’s siatement that
hiuses don't explode and have enough natural
openings to keep pressure from bailding ap rap-
wlly. A sudden pressure differential between the
inside and outside as small as one poand per
square inch can apply 10,000 pounds of force to
an eight-bv-ten-foot wall and to the few dozen
nuils thit keep the wallup, In 1941 a=mall torna-
doin Fillmore, Missouri, passed within 50 yards
of my parents’ home, We lost most of the win-
dows and my mother’s white lace curtains, which
were left draped out and over the gutters, My
brother's graduation picture wis found in a field
eastof town: the frame with its glass face was still
hanging intact tn the iving room

Marvin W. SHORES

Pomona, Coltfornia

Ohar June issue arrived just three days before we
experienced a tornada. Sinee our nine-vear-old
daughter-and | had read the article, we under-
stood what was happemng and what to watch
for. Fortunately damage was minimal. Keep up
the good wark.

BICHARD WAHLSTRAND

Aettendor, lowy

[ have written letters o the National Weather
Service supgesting that the use of “watch™ and
“warning” be changed to eliminate confusion
caused by the similarity of these words: A torna-
dowatch should continue to mean that tornadoes
are expected to develap in a @iven area. When
one iz sighted, the word chould be “alorm. ™ What
hetter word to say unequivocally “Take cover!”

BeETTIE W. CASHION
Picayune, Mississippi




Last venr an earthquake a1 4:30 2. m. bounced me
#0 hard in bed that [ had a very strange dream be-
fore | woke up, When 1 read “Trackimg Tornma-
doeés, " the drnk in my shakmg hand was rattling
a0 hard that the ice cubes were chipping Hu-
mans adapt to their environment | guess. 'l take
myv chances on the Big One carthiguake at some
unknown future date long before I would live ina
place where 850 twisters had a shot al me vearly

EIAVTD ROLPACOFF

ElCajon, California

Gray Whales

1 enjoved your gray whale article { June 1987} 1
undérstand that the whale utilizes such areas as
san lgnacio Lagoon because of the high salimity.
This would make the calves more buoyant as
they ledarn o swim. Can you verify this?
DANIEL . DAVIDEON
Mexice City

Salinity s not apprecrably higher in Lhe Ligoons
The calves’ blubber gives them buovancy,

Several vears ago, on A tourist-boat trip to those
Mexican lagoons, [ observed that the cows often
supported their calves high in the water as if 1o
grve them a better vantage to see us. They repeat-
ed these maneuvers so close to our skiff that |
could stroke the muzzle of a calf with one hand
and that of its mother with the other. I know ofno
parallel situation in which & mother in the wild
intentionally presents her offspring to see, be
seen, and even touched by an alien specics

KENNETH E. STANLEY

Fort Wavne, Indiang

Eskimo Tomb

In vour June 1987 article | was pleased to see that
the Eskimo bodies unearthed by the archaealo-
gists were, nfter examination, returned to their
restin the earths I have always felt uneasy seeing
the remains of human beings on display 1n muse-
ums or in drawers in the back collecting dust.

RowrLasn R, HitL

Novvistorwn, Pemnsyioania
Laos
Peter White and Seny Norasingh did o good job
reparting on Lhe present situation in Laos ( June
1987}, 1 wish the GEOGRAPHIC would do the
same type of report on Vietnam

Dic NoGUvEN

Cvoress, Coliformia

As in other Southeast Asan countries, the U. 5
15 5een a5 the bad guy. Don'tthe people of Laos re-
member Dr. Thomas A. Dooley and the clinice he
founded and ran with valunteer help and contri-
butions from the U. 5. ¢ He made a significant
rmpact on medical care in Laos.

REBECCA SEARLES

Kalamazeo, Michigan

A wonderful arocle. My wife and 1 have had
three families and six minors through our home

in the past elght vears—all from Laos, With other
concerned citizens we formed the Barrington
Area Refugee Fund, Inc., which resettled nine
families last year. We have gained a great deal
from our many Lao friends. Mr. White's articleis
timely becanse of the desire of many in the Tha
government to close the refugee camps

PriLir J. BERENT

Barrington, [linois

Wiaterton-Glacier Park

Thanks for the article of June 1987 on the Inter-
national Peace Park, truly a place to protect and
savor, We murst steward the buffer zone to main-
tamn the park. 1 find it lromic and disheartening
that several of those most concerned have bailt
retirement homes “just outside the park they
love " The settlement of these perimeter areas
ard the accumtlation of homes, people, domes-
tic stock, anrd pets put that much more pressure
on the park

PAT CLANCEY

Raitsped, Monlana

I'm concerned with vour mention of the two or
three people magled by bears in most vears while
neglecting to put this statstic in perspective of
the number of annusl visitations—more than

two million. The probabilitv of a negative expori-
ence with o bear for hikers is very low when ap-

propriate precautions are taken.
DENxIs E. JELINGKR]
Burnaby, British Columbia

It 15 still possible to travel to Glacier National
Park by train, Amitrak’s Empire Builder, named
m honor of James< Hill, founder of the Great
Northern, miakes dadly stops at East Glacier; Es-
sex; and West Glacier on its Chicago-Portland-
Seattle run.

RICHARD SCHREINEHR

Mitwaukee, Wisconyin

The Waterton-Glacier article allowed our family
1o reminisce ahout our vacation there in 1955,
The park ranger on page 820 conducted one of
themost enjovable informative toursof the entire
holiday. Her name is Karen Chin. She inspired
evervane with her knowledge and enthusiasm—
tvpical of the staff both parks hire.

b, Baray HEATH

Mooye fowe, Saskatchewon

Letters should be addresied to Members Forum,
National Geographic Magazine, Box 37448,
Washington, D, C. 20013, and should inchude
sender’s address and telephone number. Not all
letters can be used. Those that are will often be
edited and excerfied,

Nationad Geographic . October [987
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HE VEIL OF SECRECY not look like much to the ‘lib =mell surviey, developed by

srrounding women in erated” Western eve,” she savs Dr. Avery N. Gilbert, left,

=aurl Araba proviced thi ‘But women are doing thinges and Dr, Charles J. Wysochki.
hallenge of heér career, savs now thal were unimaginabie Averv's praduate work in ani-
-ttt photographer Jodi Cobb in my day. mal mating mtroduced him to
abovel Among other proh- BEHINT Lthe traflic-stopping  the role ol scent in behavior
lems, Jodi had to work around  nose—a sculpture called Chuck specializes in chemical
Lhe saudi custom lorbidding ‘Face Fragment”—the Monell communication and individual

women from havineg thei [ L hemieal Senses Cepler in differences in odor percepilon

lures taken. subjects fled from  Philadelphin researches the as exemplified by sample one
Ner camera and passershy in- sense of smell. These data on the survey. Chuck could

terfered. "It wae verv rare that have been augmented by our smed] 1t Avery could not
L could take a picture,” Jodi
Fenc-al s | couwldn’t have RO
it without the delp of some
YEOY COUTEEOUSs WO Inen

LI Kew 1o hier covVerare: was
working with author Mari-
danhe Alireza. Manannoe had

met 4 young Sakadl, a memboer
1 & prominent amuy, studly
HOrnla
Chey married. moved to Ara-
bia in 1945, and started a fam-

v before divorcing in 1958
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