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focused on what we think of as the

Middle East, a term 30 vague and
redolent of empire that statesmén often
avoid using it. It became the Middle, or
Near, when the rest of Asia was thought of
as Far. In many wavs we have been thinking
with a Western cast of mind ever since.

Medieval mapmakers sometimes showed
Jerusalem as the center of the world, {or the
good reason that the three largest faiths in
that Eurasian region had a special relation-
ship to the city, Inevitably, this central
meeting ground of three continents, imhakit-
ed by dozens of different peéoples speaking
many languages and holding varving be-
liefs, has attracted the interest and concern
of everv age.

Todav the region 1sin turmoil, as Thomas
1. Abercrombie confirmed durnng a swing
through the lands from Kabul to Cairo. The
condition is reflected in a special map sup-
plement that traces the grand maneuvers of
history as well as the contemporary scene,
The major themes of change are at least
four, all interrelated

Russian ambitions in the area, dating
back to Peter the Great's interests ¢arly in
the 1700s, find modern expression in Sovie
arms, Cuban mercenaries, and military ad-
visers in Ethiopia and Democratic Yemen,
not to mention the full-force occupation of
Afghamstan, Not unnaturally, many neieh-
boring states fear the consequences of a
Western reprisal, catching them up in the
big-power chess game

second, the most massive transfer of
wealth in history has inundated the oil-rich
Muslim nations with Weéstern monev and
technology, but many of those states, con-
servative in relimon and society, resist and
risent the Western values and attitudes that
arrive with the bank drafts. This resistance
1= expressed through relimous leaders, with
the result that 1slam has a new strength.

Third, long-suppressed minorities like
the Kurds, Baluchs, Azerbaijanis, and
many others see in the turmoil another
chance to strve for nationhood . And finally,
the question of the Palestinians hangs over
the scene like Banguo's ghost,

It 5 an unsettling vista of an unsettled
area that will be a major stage for the events
of the coming decade.
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Hurricane David on the tiny nation of Do,
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Saudi Arahia
The Kingdom
and Its Powe

ARTICLE AND
PHOYTOMARAPHS BY
ROBERT AZZI

An awesome inrush of

wealth brings the Saudi
kingdom—tounded on
[slamic principles and

stern desert ways—1o

a whirlwind clash of

tradition and change.

e

MBS YOUR TERMS 'm a great success,
i S5l hol of all thi I"".I'!':'.i.:] of Saudi
Arnbia
barren desert goes to LS. A

barefoot Hedouin bov from
toy find

nappiness and o I'h. DD

“XOU e Wrong

“wmometimes 1 think I'm the  grestest
fatlure in the world. 1. Faisal
Hashir, of the Al s=abaa Lribe, ralsei
1o be the next leader of my tribe. Thevex-
pected 1t of me, and 1 failed them. Do vou

saffooq al-

W s

Know that it ook me 11 davs Lo tnd my
family when I first returned from the
U.S.A.? Eleven davs in a small hotel trv-
inirto find a few thouwsand Bedoutn some-
where Inthe desert

“What am | now? A technocrt
uly mimister of planning. Trving to iind a
way to spend a five-vear-plan budget of
2360 brlhion dollars. Dollars that will only
'-jll::'.‘ll Up the
mais. 1 ac
created me,’

An American photojournalist, 1 went
to yaudi Arabia to find out what happens
when an Islamic,
and impoverished soctety, after hundreds
of vears of subsistence living, suddeniy
hecomes rich bevond the dreams of (e
sus, and then comes into contact with so-
cieties totally alien to its own-
and techno

|||."I|.
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against all the lorces that

nomadic, patriarchal,

SOHCEEIES
that are seculdr, poweriul
logically advancerd
[ visited in the palaces and courts of the
al tamuy. 1 sat glongsile petitioners a=
k

LITEY AP prog hetel their rulers for assis-

Py

tance. I talked to nannies brought in from
Western countries to help ruse 4 new gen-
eration of Saudis. And I spoke to busi-
nessmenexasperated Dy alken concepls ol
grgency and torelpn busimess practices

| made the haj), ptlgrnimage to Mecca,
together with 1,300,000 [elow Musiims,
thankiul for the facthties and support
providerd for the pilgrims by the govern-
ment, dedicated runrdian of Islam's most
cities—Mecea and Medina

caw 1n last veur's haya daneerous

sacred holy
Hut |
straining of Saudi hospltality,

| helranian

Gonventionally veiled,

(L orttnued on baee 20851



a Saudi woman dresses her child in overalls



Fingers of steel probe for pay dirt
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(Continued from page 285) pilgrims
arrived with pamphlets and photographs
of Avatollah Khomeim, politicizing Islam’s
most sacred rite and offending the sensibili-
ties of the millions of worshipers for whom
the pilgnmage is whaolly a religious duty. *

“This s not the place for pobitics,” my out-
raged Pakistani friend Sultan said. “Most
people save for their entire lives to fulfill this
one duty before thev die. They don’t come to
take part in the struggle between Iran and
the United States.”

I traveled to a plain 13 miles north of Jid-
dah, where 8 modern airport, greaterin area
than the Dallas/Fort Worth and Toronto
airports combined, is taking form in the
desert—a ten-billion-dollar monument emi-
bodyving the grandiose dreams of a people
emerging from centuries of obscurity. T
Within the airport a hajj terminal, designed
by United States architects Skidmore, Ow-
ings & Merrill, is made with Teflon-coated
fiberglass; it will be the largest covered
space in the waorld.

But wait. . . .

When I got to the capital, Rivadh, in the
center of Najd, Arabia's sere desert heart-
land, traditional home of the ruling Al Saud
family, I was told that Rivadh would soon
have the largest airport in the world.

And then. . .,

When I reached the Eastern Province, the
countrv’s oil-producing region on the Per-
sian Gulf, I was told that an airport planned
for there would be the largest.

AUDI ARABIA is a countrv of superla-
tives, In keeping with its emergent
power and wealth, it is planning a
billion-dollar causeway, a 15-hillion-

doliar-or-more gas-gathering system, a five-

billion-dollar university in the capital, and

multibilbon-dollar military cities. Allonone

of earth’s most inhospitable landscapes.
The size of the United States east of the

Mississippi, Saudi Arabia has not one natu-

ral body of sweet water. It contains both the

world's largest sand desert, the Rub al-

Khali, the Empty Quarter, lving mostly

within the countrv's borders—250,000

square miles of sand, about as g as

Texas—and perhaps the world's largest

pasis, al-Hasa. Only one percent of all the

nation’s land is under cultivation.
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Through the country's driving modern-
ization runs the theme of U. 5.-Saudi inter-
dependence—and oil. Saudi Arabia has a
quarter of the world's proved petroleum re-
serves, and these are expanding faster than
they are being depleted by production. At
Saudi Arabin’s present production rate of
9.5 million barrels a day, its proved reserves
would last at least 60 vears, The country
supplies about 15 percent of the free world's
oil and 23 percent of U. S. ail imports. The
dollars it receives from these oil sales, an es-
timated 90 biflion in 1980, make possible its
present rapid modernization; it has also en-
abled Saudi Arabia to become one aof the
world's leading foreign-aid donors,

“The new Arab world is interdependent
with America,"” Dr. Ghazi Algosaibi, Minis-
ter of Industry and Electricity, said in a
recent speech. “Your industrial way of life
. . - will collapse without Arab oil. The inde-
pendence of the Arab countries in the face of
expanding Communism cannot be main-
tained without vour strength and resolve,”

In recognition of this interdependence.
Saudi Arabia has been willing to sell its oil
cheaper than other members of OPEC, the
Organization of Petroleum Exporting
Countries. It has also been willing to sell
more oil than is economicallv advantageous
to its future—a million barrels a day more
than the official ceiling. But now the Saudis
are worried that they may be getting the
worst of the bargain, Sheikh Ahmed Zak:
Yamani, Saudi Arabia’s Minister of Petrole-
urn, told me over lunch at hiz villa near the
Red Sea in Jiddah: *You think that our ol 1s
in vour strategic interests. The Soviets may
someéday, when they become net oil import-
ers, think that our oil 1s in their strategic in-
terests. We think that our oil is'our exclusive
interest. The colomial era is gone forever.
We are masters of our own affairs, and we
will decide what to do with our oil.

“There is a great amount of bitterness
accumulated in the area as a result of the un-

settled Palestinian issue. We are patient as
Arabs and as Muslims, but I don't know lor

*2ee “Pilgrimage to Mecca. ™ by Muhammad Abedul-
Raufin the November 1978 NaTioxaL GEOGRAFHIC

fThe tumultuous history of the Middle East and s
recenl economic emergence were traced in John J. Put-
man=s “The Arab Wordd, Inc.” mn the October |073
CrEOGRAPHIC and in “The Sword and the Sermon™ by
Thomas |. Abercrombie, July 1972

National Geopraphic, Seprember 1980



how long. We do our best to produce what is
needed, but how long can we continue?

“We lose at least seven billion dollars a
vear in keeping Saudi crude at less than the
world market price. And it would be in our
national interest to keep the ail in the ground
rather than accumulate dollars that deprect-
ate faster than we can invest them.”

What the Saudis want most from the
U. 5., in return for assured supplies of oil, is
not dollars but a transfer of technology to
enable them to develop their own industrial
base, & concerted energyv-conservation pro-
gram, and political solutions designed to
produce stability in the Middle East. In the
forefront is the problem of the Palestinians,
which Foreign Minister Prince Saud al-
Faisal calls the “Israeli problem.™

He twold me: “The thing that prevents this
being a stable region is the Israelis’ occupa-
tion of Palestinian and Arab territories and
the making of refugees. This has created the
turmoil in the Middie East. The United
States has a responsibility to resolve the is-
sue with justice, not on the basis of what
Israel will accept. Israel cannot continue Lo
refuse to allow Arabs to return to their
homes. What is meant bv ‘the commitment
of the U.S.A. to Israel? Is it a commitment
to continued Israeli occupation of Arab
lands, or to the fuliillment of human nghts
and stability in the Middle East?"

5 FOREIGN MINISTER, Prince
Saud, son of the late King Faisal,
nephew of present King Khalid, brings
an intimate knowledge of the West o

his diplomatic tasks. Now 39, Prince Saud
spent ten veuars 4 a student in the United
States and was graduated from Princeton
University. The prince beheves that some
Western ways can be usefully adopted with-
in Islamic tradition

“What happened in Iran was not caused
by modernization. The alienation took place
because of an effort to impose the trappings
of a Western society on a society that wasn't
geared toit. Furthermore, in Iran, feudal in-
terests were opposed to modernization, and
the cohesive effects of Islam were ignored to
bring about development. It didn't work.

“In Saudi Arabia, Islam permeates every
aspect of life, in a way not familiar in the
West, Islam is based on individual nghts

Sawdi Arabia: The Kingdaom and Its Power

and liberties. The separation of the Muslim
judicial system from the executive is centu-
ries old. Furthermore, every citizen can per-
sonally ask the king and other officials for
assistance or redress in the frequent majlises
[audiences]. Democracy reflects the social
structure of Western countries. Our Islamic
svstem reflects ours, and is just as viable
and cohesive.”

OHESIVENESS, however, became a
sgrious problem on November 20,
1979, Some 350,000 worshipers, cele-
brating the beginning of Islum's

1,400th year, had gathered at Mecca's
Sacred Mosque for the start of salat al-fayr,
dawn pravers. Suddenly a group of perhaps
350 armed men and their followers burst
into the Haram, the mosque that encloses
the Kaaba, Islam’s most sacred site.

Thev demanded that one of their number,
Muhammad ibn Abdullah al-Qahtani, be
declared the mahdi, the messiah that some
Izlamic sects prophesy. The chief imam re-
fused, calling the claim heretical, and shoot-
ing broke out. The 26 gates of the Sacred
Mosque were shut and bolted; smpers were
sent into the seven minarets, and the siege of
the Kaaba began. It lasted two weeks, tor-
mented the Muslim world, and shook the
ruling House of Saud. Asthe guardians of Is-
lam's most holy shrines, they took this defi-
ance as a challenge to their temporal as well
s spiritual power.

The rebels, led by a religious fanatic,
Juhaiman al-Utaibi, held off the army,
national guard, and ministry of interior
forces, chiefly in the mosque’s vast subterra-
nean labvrinth. Aiding their long resistance
were the restrictions placed on the armed
forces by the slama, the country’s leading re-
ligious authorities. The Kaaba was not to be
damaged nor any of the hostages injured;
the rebels were to be taken alive if possible.

The renegades were mostly Saudis. witha
smattering of Kuwaitis, Pakistanis, Egvp-
tans, Somalis, Sudanese, Yemenis, and a
lone Ethiopian. These heretics believed that
the time had come to rid Islam of influ-
ences they alleged were corrupting it. They
demanded that Shia Muslims, who pre-
dominate in Iran, be prohibited from
worshiping at the Kaaba They were also
antigovernment and antidevelopment.
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Best and bigpest are the standards for
modernisation projects that include three
rew jerports. In one at ficddoh (below)
wparnte terminas handie domestic, in
regrotnd, and infernational Draffc.
Bevord, work COnftnues on an enaormious
pavilion of fiberploss Tenes hung from
[50-foot poles (facing page), a focility for
piigrims en rouke o Mecca. 1hroughowt
Saudl Arabia, foreign workers— Yemenis
and other Arabs. Pakistanis (bottom),
Koreans, Europeans, and Americaons—
lend muscle and skilled labor in numbers
cxceeding the esttimated million-man
Saudi work force.

Thev called for the banning of women's
higher education, television, soccer

When the mosque was retaken, the
hoaaba was spared; only three bullets hat it
The rebels tared worse; 63 of them were later
heheaded, including thetr leader. Juha-
man. | heir messiah died in battle

Meanwhile, taking advantage of the gov
ernment s distraction in Mecca, a group of
shia rioted o Qatt oasis th the bastern
Province. The Shia minority in sauds
Arabin numbers some 200,000 and feels po-
liticallvisolated., On Ashura, aday of atone-
ment, pious Shia flagellate themselves. and
that dav, December 1. thev spilied out of the
area to which their ceremonies were tridi
tonally restricted. Crowds exploited the
occasion to express vears of pent-up
frustration. Uhanting praise for Avatallah
hhomeini, they attacked a police statbion
and seized arms. Shots were fired. When it
was over, 15 people were dead, a Saud ng-
tonal snardsman and 14 demonstrators

N FEBRUARY 1980, on the hrst anmn
versary of the avatollah’s returm Lo
lran, another demonstration occurred in
Qatf. Dozens of cars were burned and

two banks were sacked.

Jatni shopkeeper Al 1tbn Mubammad
tald me thatl perhiaps such encounters wolkid
make Lthe government aware of the dissatis-
faction of many Shia. “Before the time of
hing Abdulariz, we Shia were less than
claves. Anv Bedouin from any tribe could
comeand carrv off our women, and nothing
wild be done., After the kingdom was gs-
tablished under King Abdulazizin 1932, we
WETE Fiven some rights. 1 hey sand we were
equal, but we aren't. We can have schools
but we can't teach mn them, and we can't
work in sensitive government jobs. "

All Saudis, whether Shia or sunni, the
prevatling form of 1slam in Saudi Am
whether from the Eastern Province. from
Najd, or trom the Hijaz, the mountain-
eded western region on which Mecca and
Meding e, are unanimous in recognizng
Abdulaziz’s ‘ascension 1o the throne as a
turning point in story

11,

Come, O men aof Bivadi,
Here § am

Abdulaziz 1on Abhduirafiiman









Crossed swords and a palm, official

emblem of the kMnedom, adom headbands

af the Bedowm who make up the
mictional guerd {abowe), The 26,000-man
force aits independently of the regulor
military, whose 40 (K0 members bear
promary responsibility for defending the
woang, ¢mpty borders of a notion that holds
af [east a quarter of earth's pil. The
Uinited States supplies most Saudi arms
Americans; both miitary and covilian,
troin et pilots (left), and the U 5. Army
Corns of Engineers participates in both

civil and mlitary projects.

Cf the Howse of Sated-

¥ourrrphthul riiler

In 1902, with this rallving cry, Abdulaziz,
the 21-vear-old zon of exiled tribal jeader
Abdulrahman Al Saud, captured Rivadh
from the competing Al Rashid family and
began a sertes of conaguests that were to unite
the warring and squabbling tribes of the
Arabian Peninsula and create a nation

HESTRUGGLEHAD BEGUN about
1745 m ad-Ihrivah, a village near Ri-
vadh. There religtous scholar Muham
mad tbhn Abdulwahhab, finding the
practice ol Islam m Arabia corrupt, vowed
to return it to its original precepts: no idols,
no saints, no oneé between man and God.

Muohammad thn saud, ancestor of Abdul-
aziz, the viliage's impoverished but pious
leader, embraced Abdulwahhab's reform
movement, By 1806 he or his descendants
wad subdued pastoral Najd, captured al
Hasa, and conguered Mecca and Medina.

he (Mtoman Empire reacted forcibly to
this challenge to centunes-long Turkish
hegemony over Arabia’s Red Sea coast. By
1818, after a seven-vear struggle, the Arab
torces were scattered and the Al Sauds sub-
dued. Not until Abdulaziz weré all the tribes
again united. In 1932 Abdulaziz, Known in
the West as Thn Saud, declared himself king
of the Kingdom of Saudi Arabia

At his death in 1933, Abdulanz, who had
used the institution of marnage to forge ties
between the Al Sauds and other Bedouin
tribes, left 34 surviving sons and uncounted
dozens of daughters (page 322). Todav the
Saudi roval family numbers perhaps 4,000
princes and at least as many princesses

Abdulaziz was succeeded by his eldest
son, saud ibn Abdulaziz, establishing the
pattérn that continues: The succession
passes to the oldest capable surviving son of
the nation's first King—not to the current
king's son. What happens when all brothers
are gone” No ane knows

Both the familv and the ulama found
hing Saud mcompetent, dissolute, and
wasteful. In 1962 Prince Faisal, the nexi
aldest roval brother, became prime minister
and took over the government. In 1964 Far-
sal replaced Saud as king

King Faisal brought a new dayv to his




Maritime heavyweights in unending succession berth at Sea Island, an offshore
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country. A tall, gustere man, he returned the coimmanaer ol the national guard, 15 secong
'I'l':'l e O TISCAl TEsn !"-:ilil'l"" |I'..| MO |!._ | 'ZI_- Drimeée minisuer

rectitude. and led the country into its frst

modlernization phase. Butin 1975, while re- PALKELD with Prince Pahd, noted for
celving petitioners at a majiis, he was assas s zood humor and patience, at a majlis

sinated by a deranged nephew in the sumptuous al-Maather palace in

Crown Prince Khalid, his brother. be- Fivadh
came king and prime minister, and anothe) “You notice thal no one here has much
brother, Fahd, i= now crown prince. /As first room for protocol,” he told me. “1 am only
deputy prime ministér, Fahd runs the day Fahd to these men. My brothers are Khalid
to=dayv rovernment., Prince Abdullah. the Abdullat: Sultan. et cetera. We are all eou;




HOOAEr Ceod

. dnd such men bow to no one.”  proper standard of living, which they hayi
As we sipped on the tradihional three iny  never had and which vou take for granted.”
cups of hot and bitter cardamom-flavored He smiled and said, “Come and share o

green coffee, tollowed by acupofsweetmint  culture. It's dinnertims

lea, the crown prince sai hose people Prince Is

ahd rase, and with him evervons
who today speak about our wealth and  else. Hélelt the room first and all followed to
nches forgetthat Saudi Arabiaonce suffered  the dimng room, a vast chamber, hunge with
generations of deprivation. They forget also  chandeliers, that could seat about 2350

l||"

imitations of our geographyv—among As we ate, Pnince Fahd said: "Look about

the harshest on earth,. Todavy we are acceler- vou. The room 12 full of ministers. [rnces,

Atng attempts 1o !.-r-!"-.'lll_'.' OLLT [ ||!:' with a SCrYvARLS [L.ontitnued on page 314

Jet-age geopolitics whisked oil minister Sheikh
Ahmed Zaki Yamani, here seated by the window
left), to Jiddah on an Aramdo aircraft. Son
of a prominent nonroyal Mecea famdy, the U7 &

educoted technocral shares 1 gquiet mament aboard

Vit iz mother (above). Since Nle appomtmient in
[962, he has tfluenced and helped carry out

policy decistons ranging from the 1973 o emibareo

profesting U, o, support for Israel fo last year s o1l
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Shock waves ran through the Muslim
woarld on November 20,
perhaps 350 religious zealots imvaded
the Sacred Mosgue ot Mecca, trapping
50,000 worshipers inside. Repair work
on the mosgue's minarets (left) attests to
the intensity of fighting that losted two
wieeks before Saudi troops ousted the
airackers. | he zealots prociaimed one of
their number a2 the mahdl, a messial

979 when

prophesied by some Islamic sects. Soudi
Archia’s alama, a body of theologions who
oversee he naron s religtous {ife,
pronounced them “renégades of [slom.’
All the attockers were killed or captured
.4 were [ater beheaded

Neiedi Arabia; The Kingdom and [ty Fower

I the city of Qarif, minority Shia
Muslims noted durmng religions
celebrations that occterred witlie the
siege wus under way, Echoes of nearby

wpheaval had already armived with
frarign Shio pilgrims whe disployed
pictures of Avatollah Khomeini (abovel,
tnjecting a discordant political note into
the pilgrimage. Script on headcloths
identifies therr trovel group

In reaction to the ceents, Sawds relers
have sought to Wimit non-Islamic
influences and reestablish policies closer
to the purttanical temets of Wahhabism, a
fumdoamerntalist form of Sunnel Islom
embraced by the majortty of Saudis

¥ 1.4



(Conttiued from page 305) drivers,
clerks, businessmen. Whoever is in the pal-
ace at mealtime joins us—without excep-
tion. It's a tradition that King Abdulaziz
started and that we continue.”

I next saw Prince Fahd at the annual
King's Cumel Race, where the king, mem-
bers of the roval family, Saudi citizens, and
an assortment of foreigners gathered to
watch 2,704 camelstace over a 22-kilometer
course (pages 306-308). Here, observing a
sport that the Saudis” [orefathers delighted
in for generations, [ began to get a sense of
the Arabia that is being left behind.

Arabic music and recitations from the
Koran filled the air—but issuing forth
from prerecorded cassettes. Bedouin desert
dwellers, with falcons on wrists, and silky
Saluki hunting dogs seemed less resl than
their own reflections in the window of a
passing Datsun pickup truck. All conveved
a sense of a people pussing n culture by—
gently, slowly, but =adly passing by.

The majlis, however, 1s not passing. “Any
citizen can approach any ruler asking re-
dress for real or imagined problems,"” Prince
Salman thn Abdulaziz, Governor of Ri-
vadh, told me. At his majlis, bandolered
guards with automatic weapons and gold
khanpars, dageers, at their waists lined one
side of the room. He dealt with each peti-
tioner slowly and carefully (pages 324-3),

I even heard my escort, Khalid, a voung
college student, petition Prince Salman for
assistance in getting i scholarship to study in
the United States. The prince promised to
help and turned to me and sad: “Seventy-
five percent of these petitioners don't need
me. They come because they want assur-
ance that if they ever have a major problem,
access 15 assured. The rest have exhausted
buresucratic procedures, They want land,
or a bigger home loan, or to get a relative oul
of jail, We try to help.

“Occasionally someont comes to the maj-
lis only to complain that we're moving too
tast. But technology and Islam are not n-
compatible, s we find in the Holy koran—
the word of (x0d."

saudis devoutly believe that the answers
to all their problems can be found in Islam,
either in their holy book, the Koran, orin the
Hadith, traditions based on the savings and
deeds of the Prophet Muhammad. The roots
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of Islam, a word that means submission to
the will of God, reach back to Abraham.
With his son Ishmael, from whom Arab
Muslims claim descent, he built a temple to
God in Mecca. But by the seventh century
A.D. Mecca, a2 major center on the trade
route between the lands of frankincense and
myrrh i the south and the lands of the east-
ern Mediterranean, had become the center
of worship of a pantheon of gods. For the
Meccans there was money in polvthelsm, of-
fering facilities to travelérs of many beliefs,

When Allah, through the angel Gabriel,
revealed the horan to the Prophet Muham-
mad, and with it the strictures of monothe-
1sm, the ruling families of Mecca, foremost
among them Muhammad's own tribe, Al
{Juridvsh, rose in wrath, In 622, concerned
with the loss of income from the pilgrims
who came to worship the various gods at the
Kaaba, they forced Muhammad and his fol-
lowers out of Mecca.

The worshipers of the one (od, Allah,
toak refuge in Yathrib (Medina), and thias
migration. known as the Hegira, was the
turning point in the triumph of Islam, and
therefore provides the starting date for the
lunar Islamic calendar. Today saudi Arabia
defines its primary role as guardian of the
holy places of Mecca and Medina and con-
siders itself the spiritual homeland for the
world's nearly 300 millwon Muslims.

LTHOUGH SPIRITUAL VALUES re-
main paramount, [ was shocked by the
temporal effects of high income and
rapid development. A watermelon |

priced in al-Qasim, the fertile part of deso-
late Najd, was 516, In perspective, my hotel
room at 5110 a day and my $5 hamburgers
no longer seemed expensive.

Buildmg costs are two and a half times
what thev arein the United States; almost all
materials must be imported, Some 85 per-
cent of the country's food is imported, and
hasic commodities are subsidized. Perhaps
the biggest bargain in the countryis gasoline,
At 31 cents a gallon, it retails below produc-
tion costs; imported mineral water, by com-
parison, costs about five dollars a gallon,

But the average Saudi seems to have the
means o acqguire luxuries gas well as com-
modities. One day, returning from a jour-
ney, I asked my driver, Faraj, if he wanted

Narional Geographic, Seprember 1980



1o rush on home to catch the weekly soccer
eameon IV

‘Oh.no.™
a video recording of it tor me.”

| couldn't hide my astomshed expression;
here even dovers have video systems

Fara) explamed to me,
who has electricity has a washing machine
air conditioner, television, radio, and in the
III[|._'I | ||'|I_':-.. % ill.-l'-ll rl'l---l|-"|l:'r"- 1|1i|-ll' e 1N Ilr".':'
with machines.”

i country where video recorders are

nearly Tovotas,

he launghed. My wife will make

Nearly evervone
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w here

Datsuns, and Mazdas are sold cach month
it 1= obvious that the wenlth 1= fltering
thirough the society

For the milllonaires that the ol boom has
produced (a tremendous number per cap
ita), the fruits of wealth are abundant. Bou
tiques of ¥ ves saint Laurent in Juddah and
(Christian Dhor in Riyvadh sold out their ini-
tial high-fashion consignments in 4 matter ol
weeks, Architects, intertar designers, jewel

ers, ballet teachers, and backesmmon in-
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land of opportunity.
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HOUGH WOMEN SHARE in Saudi

Arabia's economic gains primanly

through their husbands, they still live in

a world apart. When Sheikh Saleh Ka-
mel recently started Arabia’s first mass-
transit system, be installed portitions in
his buses to create separate seating areas
for women. “Out of the first 230,000 pas-
sengers in Rivadh we had 2,000 women,”
Sheikh Saleh said. "1t was strange for wom-
¢n to use buses, stranger for men to think
that their wives ordaurhiers could take bus-
es. We ran advertisements warning women
that if they didn't use this privilege, we'd
convert the space for men. Now, out of nine
million passengers ‘we've carried so far,
500,000 have been women:. ™

The dilemma of working women i a ma-
jor one, A potential 50 percent of the native
work force 15 barelyv utilized, while foreign
workers fill even sensitive government posi-
tians, Saudi women are not allowed to work
where they might come into contact with
strange men. Universities graduate thou-
spnds of women with skills that go unused.
Officially, women may work only in educa-
tion, nursing, and welfare.

The recent opening of women's banks
caused much controversy, as well as a del-
uge of work apphications from Saudi wom-
en. “We will take only Saudi women," said
Madawi al-Hassoun, the manager of the
women's bhranch of Al Rajhi Company for
Currency, Exchange and Commerce, exclu-
gsively run for women by women. “Thev've
waited too long for this opportumity,” she
cxplained. “If this venture works, perhaps
other fields can be entered.,

“Islam hasalwavs beld that a woman con-
trols her own wealth, even dfter marnage,
thoogh there was no way for her to exercise
this freedom. Now there’s no excuse.”

In marrage, women are already finding
wavs to exercise their freedom. Increasing-
Iy, wives leave husbands if they feel they are
being treated poorly or without respect.
Some women even choose nol to marry,

“It used to be that almost any amount of
suffering was preferable to being a divorced
or unmarried woman,” Jawhara al-Ankan,
director of Jarmia al-Faisaliva, 2 women's
welfare society in Jiddah, said. A new wife
now often demands a separate residence for
hersell and her hushand, rather than living,
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az couples did in the past, with the hus-
band’s family."

Women are also coming Lo expect educa-
tion. Educator Fatma Mandily told me: *1I
wis the first woman in Saudi Arabin to grad-
uate from the University of Rivadh. T had
mutrried at 16 and had children. 1 was gradu-
ated as a married woman. Imagine that, in
Sandi Arabial!”

Dr. Mandily went on to get her master's
and Ph.D), degrees abroad and today is a
prime example of what can be achieved
within the system. "Women expect things
todny that their mothers didn't expect; but
many men still expect to be treated the way
Lheir fathers were treated by their mothers.
Real change will come when both men and
women have adjusted to the new realities. ™

Cecile Rouchdy is the American- and
French-educated headmistress of Dar-el-
Hanan, the first and best girls’ school in the
kingdom {page 326), started 24 vears ago by
Oueen Iffat, King Fusal's wife. “Perhapz
we're not able to do all we would like, but
we're producing voung, thinking women
who will be ready 1o work for the country
when the time comes,” Mme Rouchdy said.
“You can't imagine how far we've come.

“What achange! Before, these girls would
have learned mostly through memorization
and rote, and studied only religion. Today,
with emphasis on comtemporary subjects as
well as on religion, we find the change here is
not generational, but exponential. These
wrirls are being taught to think, analvze. ™

Princess Sara al-Faisal, daughter of King
Faisal and Queen lifat, has worked quietly
but strongly for women, “When T asked my
fatherif I could start the first welfare society
for women, an-MNahda al-Khavoyah, nearly
I0vears ago, one of the conditions was that I
do it without any attention or publicity. 1
think, after all these vears, 1 can speak out
now,” she told me, in granting her first-ever
interview,

“The society was formed to improve the
quality of life for our women by changing
age-old habits and cusioms—changes that
would not conflict with Islam, such as adult
literacy classes, vocational skills, day-care
centers, and hvgiene clinics.

*The biggest step here was education. All
pther steps are smaller now. Don't ask me
ahout veils. To veil or not to veil is not the

National Geographic, September [Y8()



question. It's a matter of tradition and prior-
ities, Iz it so worth fighting for that we risk
losing the gains already made?”

Saudi women undoubtedly still have a
way to go, but their gains in the last two de-
cades are impressive.

WAS IMPRESSED with gains being

made in other directions when [ flew to

the Asir, the mountainous southwest

province of the kingdom. The Asir is
practically a garden (page 315), Rising from
the Tihamah, the narrow coastal plain along
the Red Sea coast, it is affected by southern
tropical zones and has refreshing rains yvear
round—a sharp contrast to the interior, es-
pecially to the Rub al-Khali, where several
vears may pass without rainfall.

“T bet you didn't expect to see 10,000-foot
mountains, green plains, and baboons in
Saudi Arabia,” Prince Khalid al-Faisal,
Governor of Asir Province, said as he greet-
ed me laughingly.

The tall, Oxford-educated prince, son of
the late King Faisal, is also a noted Arab
poet and head of the S00-million-dollar phil-
anthropic King Faizal Foundation. “Our
problems here are unique,” he told me. “The
question is not money—it’s how to spend it.
The people of the Asir hesitated at first; they
didn't understand what kind of change was
possible. Now we have jobs, schools, hospi-
tals, roads, color television—we're even
building a national park. We are trving to
compress into a generation or two the gains
that have been made in the West since the
industrial revolution.”

These projects are nurtured by the money
from oil sales. Muhammad Aba al-Khaii,
the Minister of Finance and National Econ-
omy, told me, “All the money comes to the
government, and the government decides
how to spend it on the basis of the social
needs of the kingdom.”

Minister of Planning Hisham Nazer, in
consultation with other members of the gov-
ernment, is trving to decide how to spend
236 billion dollars over the next five vears—
an amount that excludes defense expendi-
tures. “The people receive roads, schools,
free health care; domestic telephone, elec-
tricity, water, gasoline, and domestic air
travel are subsidized. As long as yvou are a
Saudi, vou gel free land to buiid on, and,
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to build, vou can borrow at no interest up
to $90,000 and pay back only 80 percent.
More than 140,000 of these loans have been
granted, A special fund even exists for dis-
tress cases—medical bills, wedding costs.
and things of that nature.

“However." Sheikh Hisham said, “we
shouldn't give people the impression that
they will always get handouts. The govern-
ment will provide the essentials. Bevond
that, the good life must be the prize that the
individual's own work generates.”

Manv of the individuals trving to generate
the good life through work are foreigners,
who are eligible for some, but not all, Saudi
social benefits. There are perhaps a million
and a half foreigners in Saudi Arabia:
approximately a million Arabs, 400,000
Asians, and 100,000 Westerners. This is a
sertous burden on an underpopulated coun-
try concerned abeut security and trying to
maintain the traditions of a small, insular
society, Construction sites are oftén literally
Towers of Babel, and sometimes jobs have
come to A standstill when essential workers
have been unable to communicate.

HERE ARE 35,000 Americans in

Saudi Arabia, 13,000 at Aramcop

alone—<4 000 emplovees and 9,000 de-

pendents, Aramco, the Arabian Ameri-
can Oil Company, initially a consortium of
American oil companies, is now controlled,
and its oil assets 60 percent owned, by the
Saudh Government. Full Saudi ownership is
expected in the future.

Aramco arranged for me to travel to the
Empty Quarter—empty still except for
driflers and seismic crews looking for vet
more oil wealth. I landed there with Mickey
Berrv, Aramco's supervisor of drilling in the
area, a vast region of shifting sand dunes
drifting with the winds across the sabkhah,
the salt plain (pages 288-9),

At a rig at Ramlah, set up at the base of a
500-foot zand dune, Mickey told me: *We're
trving to define the width of a 25-mile-long
oll field we've found here. Anvwhere else
this would be a big field, but in Saudi Arabia
it's only normal. The Ghawar field, the larg-
est in the world, would extend from Los An-
geles to San Dhepo, California, from the
Pacific coast inland for 15 miles.”

Besides (Continued on page 327)

319



A gift of falcons to King Khalid, left, seated naxt to Prince Sultan, e nation

mitriister of defense and ovigtion, marked the visit of the United Arab Emirates’ otl
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KING ABDULAZIZ AL SAUD

BORMN 1880: REIGNED 1932-53; DVED 1953

The royal fomily tree of modern Saudi
Arabia {5 rooted in the legacy of King
Abdulaziz Al Saud, who won the
allegionce of rval desert tribes
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The prince and the people
meet at a majlis, or
pudience, heid nere Oy
Prince Salman, Governor of
Rivaan A petitiorier
whispers a request, while a

guard holds @ sh
WrLtiEn ones.

All majlises, ope
wrson, spring from tribal
custom and are feld several
fimes a week by members of
the royal family and their
representotives. Complatints,
requests for aid, or
adjudication may be acted
on or referred to proper
guthorities. Formality bows
to the edict that all men are
egual under the Koran, qrd
the prince Ls addressed by
his first name.

Such openness spelled
tragedy for King Khalid’s
predecessor, Aing Faisal,
assassinated dr 4 majlis tn
1975 when a deranged
nephéw approaciéd, bent
to Riss the king, ond drew' a
gurn from his robes.

Tet the tradition
continues; petifionsrs
approach unsearched. "It is
a svstem bosed on trust,”

sayvs the author










(Continued from page 319)  exporting oil,
Saudi Arabia has now enjoined Aramco to
implement a gas-gathering project costing
maore than 15 hillion dollars. The gas, which
often comesto the surface with oil, instead of
being flared off as in the past, will be piped
to new industrial cities at Yanbu and al-
Jubayl, being built to accommodate tens of
thousands of workers.

There iz a feeling in some guarters that
Western consultants may have encouraged
this project with the thought that the more
Saudi Arabia depended on natural gas for
domestic use. the more it would need to pro-
duce huge amounts= of oil to get the associat-
ed gas. All that has changed. "The Saudis
have instructed us to look for more nonasso-
ciated gas—and =oon!" an Aramco officer
told me. “They don't want to be forced to
produce as much oil a= the West wants in
order to get the gas thev need.”

Oneunhappy by-product of oil wealth has
been incidences of fast dealing and corrup-
tion. In the past it was expected that those
negotiating contracts would take a bit off the
top. When such commission taking got out
of hand, the government limited commis-
sions to 5 percent on all contracts except
those invol ving weaponry; no comimission is
allowed on arms sales, But § percent of hil-
lions of dollars is big money. A recent press
report alleged that a member of the roval
family may have received a commission of
100 million dollars on a single contract.

Reports, widely disseminated in the for-
eign press, have linked major international
corporations with alleged wrongdoing in
Saudi Arabia. An emplovee of & Korean
company, Hyundai Construction, was sen-
tenced to 30 monthsin jail for trving to bribe
a Saudi official with sight million dellars in
cash. The company was fined 909 million
dollars and suspended from doing new busi-
ness in Saudi Arabia for two vears. Saudi oil
shipments of 100,000 barrels a day to ENI,
the national Italian ol company, were sus-
pended after allegations that pavofis were
being made to Saudi and Italian officials.

But much of the Saudi populace {ears
that attempits to eliminate corruption will
not reach high enough. Theyv ask, can the
roval family and officials control them-
selves? There are signs that the family real-
izes how demoralizing corruption can be toa
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developing country. In fact, few in the roval
family are ever touched by scandal

T 7:30 ONE MORNING [ went to the
Mimistry of Defense to meet Maj. Ban-
der al-Faisal. A son of King Faisal,
he is a former fighter pilot who now
serves on the Saudi joint commission tor ser-
vices coordination. He arnived promptly,
driving a white Volkswagen Rabbit. My im-
age of princely behavior shaken, 1 joined
him in his office for coffee.

“Ring Faisal taught us to be humbie
When I was graduated from our national Air
Academy, the other students became first
lieutenants. | was a second lieutenant on
order from my rather!

“There 15 no long military tradition in
Saudi Arabia, but today our military needs
are great. We have so much to defend, and
5o little to do 1t with. We started with noth-
ing, so perhaps 75 percent of our military
spending is on infrastructure: roads, hous-
ing, cantonments, airfields."™

The Saudis are now spending about 15
billion dollars a vear on defense, much of it
inthe U. 8. fortraining and equipment. But
the armed forces, with 40,000 men, and the
national guard, with 26,000, are shorthand-
e and poorly equipped to protect the na-
tion’s vital pipelines and its 4,400 miles of
border if a conflict developed.

For now, fervor must compensate for
capability. During the siege of Mecca, 26
armored national guard personnel carners
were dispatched from Rivadh by airlift. As
they left camp, the roads were lined with
their compatriots, weeping because they
had not been chosen to fight and die in de-
fense of Islam's most holy site.

Within 24 hours of the outhreak of vio-
lence in Mecea, thousands of men, some of
them octogenarians carrving vintage World
War I weapons, reported for duty o vanous
Saudi Arabian national guard bases.

“Laws here against going AWOL—ab-
sent without leave—are not always en-
forced. Lruardsmen often just show up when
needed,” an Amencan officer told me.

A debate on upgrading Saudi Arabia’s
military capability is presentlv taking place
Behind all strategic considerations, howev-
er, lie the realities that while the kingdom
mav, in the future, be able to protect itself
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against internal unrest and small external
conflicts, 1t will be unable to defend itself
against powers such as the Soviet Unionora
potentially dangerous united Yemen

The Saudis, who by the nature of their
religion are conservative and deeplv ant-
Communist, have traditionally based the se-
curity of their country on two factors: the
support of the Umited States and the belief
that the United States would come to their
aid if they were threatened, and support
within the Arab worid,

AYMOND CLOSE, the U. §. Central
Intelligence Apency's station chief in
Saudi Arabia from 1970 to 1977 and
now an independent commercial con-

sultant. told me: “In the mid-1970s there
was amood hereof excitement and anticipa-
tion as the Saudis, aware of their new pow-
¢r, prepared themselves to be full partners of
the free world against Communism. That
mood has now faded, largely because the
United States has been seen to pursue its
own objectives without sensitivity Lo the
vital interests of its friends. In Saudi eves,
America still seems blind to the absolute ne-
cessity of achieving justice lor Palestinians,
not just ‘Middle East peace, if it expects
Arab cooperation on the sirategic level
Manv American officials realize this, but
unitil discreet private convictions become
forthright public policies, hopes for a Saudi-
American partnership, as originally con-
cetvied, will never matertalize.”

Fhe Camp David accords, which shat-
tered the unity of the Arab states confront-
ing [srael, were a real blow to Saudi Arabia,
forcing it to move closer to the radical Arab
states, To do otherwise would have exposed
its vulnerabie tlanks to1ts radical neighbors.
and it could not support an agreement that 1
felt would not legd to e Saudl version of &
comprehensive Middle East settlement.

Given such skepticism, the military Keeps
an building—infrastructure first. The new
Ring Khalid Military City 1= going up at
Hafar al-Batin near the Iragi border, with a
projécted population of 70.000. 1his will
not anly be a powertul military base inavul-
nerable region. but also 1= expected to create
A nucleus around which civilians, even the
Bedouin, will eventually settle.

OUne recently arrived resident i1s Saffooq
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al-Bashir, father of Dr. Faisal al-Bashir,
Deputy Minister of Planning, and a leading
member of the Sabaa tribe. “I've folded my
tent. I never thought I would see the day, but
I am anold man now, and life is not as 1t was.
My sons are being well educated —even now
two more of them have gone to America to
study. Bedouin life is disappearing, and I
prefer to be here, with people around me,
than to be alone, the last man in the desert,
But I still have my sheep, thank God, and a
shepherd who tends them. When I miss the
desert, I get into my pickup and go out and
visit. But I have a home now. ] am no longer
a Bedouin.”

O ONE ENOWS how many of the
Saudi Bedouin still remain—those
desert-roaming, camel-riding shep-
herds who, till a few decades ago, were
Arabia, Guesses range anvwhere from
250,000 to 300,000,

But it is the devout fundamentalism of the
Bedouin that pervades the psyche of the
Saudis. Development must take into ac-
counit what thev and their children, even
though now urbanized, will accept.

Years ago, King Abdulaziz, to convince
the ulama that automatic telephones would
be desirable in Rivadh, had a prearranged
call made to the learned teachers; it began
with a recitation from the Koran, “You can-
not tell me,"” the king said to the august
body, “that any instrument that can carry
the word of God is an evil instrument. " The
telephones were installed.

They are still being installed all over the
country, but not without respect to the old
Islamic values. When a village in the Asir
got its first telephone service recently, the
traditional sacrifice of a lamb was made as a
gesture of thanksgiving,

Television came harder. When King Fai-
sal inaugurated it, there was opposition,
despite the ulama's agreement that it could
be a useful instrument for the propagation of
the faith, Finally accepted, it remained sus-
pect. After the attack on Mecca, wheén many

Saudis felt obliged to reassert their moral
rectitude, one result was that women were
forbidden to appear on local television.

The most sensational television presenta-
tion involving Saudi womanhood was a
British production, “Death of a Princess. " A
mix of fact and fiction, the “docu-drama™
was based on a real-life occurrence. In 1977
Princess Mishaal and her lover were execut-
ed for adultery, She was shot; he, beheaded.
This implementation of Islamic law and tri-
bal justice shocked Saudis as well as West-
erners, and many hoped that the outcry
would temper justice in the foture.

The film added fuel to the debate, and
outraged many Saudis. “The roval {family
was personally slandered,” one Saudi offi-
cial told me. “The kingdom was defamed
and Islam attacked in such a base manner
that we had no choice but to react.”

De. Mujahid Al Sawwaf, professor of
comparative religion and Islamic law at the
University of Mecca, told me: “The stron-
gest force in Sharna law—the law of Islam—
is God. Unlike some of vour Western svs-
tems, there is no immunity for certain indi-
viduals. Sharia iz the law of God. and no

man is immune. "

EAR THE END of my travels I visited
Abdullah, a young friend in Jiddah.
We dizcussed my findings and fears for
Saudi Arabia’s future. After listening
for some time, he exploded.

“Who are vou to judge us? Your history is
riddled with scandals: political, sconomic,
moral, reaching into the highest levels of
vour government. If we didnt have the oil,
you wouldn't give a damn about us, and
when it's gone, you expect us to fade back
into the desert,

“Forget it. We're not going back. We sur-
vived for hundreds of vears with nothing but
faith in God, a belief in His generosity and
mercy, and with the strength of families and
tribes united by those beliefs. We'll survive,
with or without vou, and with or without oil,
as Saudis, as Muslims, as Arabs."” O

Leaping a gulf of distance, a solar-powered radiophone provides linkage with
emergency service on a lonely stretch of road. In a land of vast spaces and few
people, technology knits solated cases of [ife. But beyond the din of the
electronic age, the desert’s children strain to catch the echo of ancestral voices
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ABUL, AUGUST 1967 . Music blarex, .'.'.'u,.n'r".',u yvand five-
works flare as Af *.Fra nisian ceieprales 48 veary of peacefiil
ndependence. Yet the winds of cold war '.I:IF'-"'I'J"-E_\' bion from
tie movih: 5 ind rocref auneiers riembl
agiong Arbar KRaan Shreet, and MIGs scream overhead to
nighlight the military parids

v rel=minde fiamnas

o an army brigadier | express my surprise. How could his na-
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rrmedd forces? Hi

|
VOl care m ionicn couniry o

(RO,

frati and fguip 1 reply 15 beantifully Afehan

"‘When vou mide a good horse, do
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(Jandahar, March Aloft somewhere over Afghanistan's
Dasht-¢ Margow, the Desert of Death, we throttled back and
Inuu.'};len up for the descent into Uandahar, the southern Afghan

1ty where 1 would spend the might

uthonties at 1ehran s airport had refused to et the plane wait
there any longer, and our destination, Kabul, on the edge of the
Hindu Kush, was We looked like a flving
rerun of the Ohrient Express: the Turk with a diplomatic passport,
the strikmng lady from Lisbon, two Pushtun trnbesmen i robes and
turbans, a strung-out Gserman hippie, the bald Lebanese alwavs
taking notes, and an American reporter re -.-'[«rrmu adozen fi
cities caught up in the wréenching turmaoil of 198

| had earlier inquired of our pilot, sipping coffee at the gallev, ai-
ter an old fnend who also flew for the Afghan airline. "He's dead
! sadly. “Thev shot him in front of his house. ™

“Thev, of course; meant the »oviel-supported regimes that
nave ruled the country since 1978, Among the thousands who died
in the ensuing tumult was U, 5. Ambassador Adolph Dubs. Last
December Afchanistan’s revolutionary president Hafizu
vmin, suspected of making overtures to the West, was assassi-
natacl, anda the Red Armniv, 20,1 L) =strong, poured acrass the

Armies and borders are the oldest of all storie= in the Middle
Foast, that crossroads where three continents meet. The region,
when [ hrst visited it, was relativelv peaceful. with big-power
dltention focused on Southeast A<ia and later Alrica. Now the
natons between Morocco and Pagistan provided angw chessboard
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on & grand scale. And again the lives of the
people across a vast area were bemng influ-
enced by decisions made elsewhere.

We touched down on a long runway built
with 7. 5. aid but now guarded by Soviet
tanks and antiaircraft missiles, We taxied to
the terminal past rows of dartlike MIG-19=
and MIG-23s slung with rockets—£64 jets in
all, posed only 650 miles from Persian Gulf
shipping lanes.

Bused from the airstrip into (Qandahar, |
found only a handful of greengrocers half-
neartedly selling tangerines and apples from
pushcarts. A few local taxis, three-wheeled
Vespa scooters embellished with mottoes
from the Koran, huddled near the hotel.
(hherwize, merchants protesting the Soviet
occupation had shuttered the city tight,

“Ttis a tragedy. Afghanistan will never be
the same.” one of my fellow passengers, a
Kabul man in a business suit, volunteersd n
# guarded voice as we warmed our hands
over the fire in the lobby. “Praize (rod. [ got
my family out. Assoon as | settle my affairs,
[ will leave too.”

When cur flight finally reached Kabul
next day, turbaned street crews were dig-
mng out from under two feet of snow with
crude wooden shovels, Wraiths of steam bil-
lowed from trucks and armored cars mar-
shaling along the road to Charikar.

I looked up a high official in the Foreign
Ministry, a longtime friend who had spent
20 months in prison following the 1978
coup. “These are ditficult times, even pain-
ful, and they will not end soon,"” he said.
“But this is not the first erisis wished onour
nation by outside forces. We must perse-
vere. Afrhanistan will survive,”

My dover, a rough-hewn Hazara from
the rugged Hindu Kush, best summed up
the fears of hisdeeply relimous countrvmen.
“Look what happened to our brothers north
of the border. Their motheérs were Muslims.
their fathers were Muslims—but the voung
men have all been brought up kafir: [non-
believers)|. Is that the fate of Afghanistans"

Here [ found another major change be-
tween the Middle East I had known and the
one that now confronted me. (See the special
supplement map of the Middle East distrib-
uted with this issue. ) As the Western powers
lost first their colonies, then their intlo-
ence in the area, Muslim leaders moved
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gradually to fill power vacuums, sparking
an international resurgence of Islam. Only
under the Russians and the Izraelis has Is-
lam waned. Now one of these religious lead-
ers—Avatollah Ruhollah Khomeini—has
overturned a government, and others exert
potent political influence in places like Saudi
Arabia. Egvpt, and Libva.

TASHKENT, SQVIET CENTRAL ASIA,
1671 amampressed by the many ambitions
Soveet development projecis: eleciric buses,
the darge university, parks, a buslding boom.
Still, many oflife’s basics are miszing. Shop-
pers wait in long lines, only to find store
shelves nearly bare; travel requires a govern-
ment permil; bookstoves are stocked mainly
with bound volumes of Lenin's speeches.
And the faces m the streel—lhose some
Taypk, Tuwrkoman. and Usbek faces one met
i the Kabul baroar—never smiie.

Despite the U.5.5.R.'s oificizl athest
policies, | found many there seeking comtort
in their Islamic culture and religion. In Sam-
arkand, 14th-centurv capital of the con-
queror Tamerlane, [ joined crowds at the
splendid arure-tiled shrnes of Shah-i-
Zinda. Tree: were festooned with strips of
white cloth, praver offerings left by the
faithful visiting a tomb believed to hold a
cousin of the Prophet. Such local pilgrim-
ages are popular. Last vear, of the Soviet
Union's 40 million Muslims, only 25 were
allowed to visit distant Mecca.

At one mausoleum a long-robed Uzbek
villager and his son watched me with curios-
ity while [ copied an elegant Arabic inscrip-
ton into my notebook.

“Tarif al-iughah al-arabivah?” the old
man ventured in the Amabic of the Koran.
“Da vou know the Arabic language#”

“Yes, a little,” I answered in kind, then
added the universal “as-Salaom alavium. "

“And upon vou, peace.” he replied. From
him [ gleaned glimpszes of a hard [ife on the
steppes: three bad harvests and a collective-
farm committee that put too much land in
cotton. too little in grain; religion discour-
aged by the government but still observed at
home; six <ons, two in the army

The sparng birthrate of Soviet Central
Asia’s Muslims—their numbers grow some
3 percent a vear, or five times faster than the
Russians themselves—may well be viewedd

National Geéographic, September [980)



with misgivings in the Kremlin. Indeed,
some observers conclude that one of the
main reasons for the massive march mto
Afghanistan was to stifle, by unmistakable
exampie, any thought of unrest among the
growing Mushm populatonin Central Asia.

BEIRLUT, LEBANON, 19872, | savor a
siroll through the Pars of the Middie Easl.
The neighborhood along Avenue dey Fran.
gais seems a second home to me. § returm the
wave of Chartouns, the shirtmaker; browse
among the Koman coins ai Fetit Musée an-
tegues; prck wp a Herald Tribune af Awn-
toine's book shop. Over arrack at tee sieek
Hotel 5t. Georpes, [ watch water-skiery ol
slaloms on the giinting blue Mediterranean.
But now the 5t. Georges was a blackened
shell, It stared emptily at a cannon-pocked
Haolidav Inn a quarter of 2 mile inland.
“Opposing factions fought {or months for
these two hotels.” said mv escort from the
Nauonal Movement, a lettist coalinon
“Cannon and rockets, You see the results.”
The herds of tounsts were gone from Bei-
rut, and many students. bankers; business-
men, artists, and writers. Thev began to fiee
in 1975, when civil war ravaged the city,
The delicate Christian-Muzlim balance,
with political powers apportioned by the
constitution, had long guaranteed tiny
Lébanon a genuine, H fragile, republic, bul
the balance was upset by the hall milhon
refugees drniven from Palestine. Denied
repatriation, confined to crowded camps,
they grew more militant and allied them-
selves with Lebanese leftists challenging the
Christian-dominated power structure. He-
ginning in the late 1960s, the lsraeli Army,
battling Palestinian commandos, made
spasmodic, sometimes extended, incursions
into southern Lebanon, exposing the impo-
tence of the small Lebanese Armv and send-
ing more waves of refugees north to Beirut
Throughout the country dozens of politi-
cal factions—Christians, Druzes, Sociahsts,
Muslims, Palestinians, Falangists, Nas-
serites—armed themselves. In Beirut sniper
attacks escalated into full-scale war—a war
that, so far, has claimed 60,000 lives and left
the city in shambles
Halfway along the no-man’s-land of Kue
Allenby, a sguad of battle-ready Svrian
soldiers from the Arab peacekeeping force

Ixlam’ s Heartland, Up in Arms

screeched up behind us in a bullet-nddled
Mazds station waron

“(et out of here, vou fools! This area 1=
dangerous,” one shouted, then began argu-
ing with myv escort. A block away children
were plaving. Two blocks east I heard the
crack of rifle fire and a round of artillery

In the bullet-scarred Minetel-Hosn quar-
ter 1 was invited in bv the remarkable
Mardinian familv. Head of the house was
i tough 73-vear-old Armeman. Ohannes
Mardinian. Durnng the fighting he had sent
hi=s family to safety but refused 1o go himself.

“Those who left came back to find everv-
thing looted by the soldiers, their homes oc-
cupied by refugees from the south,"” he said
Wearing robe and slippers, still recovenng
from a strav bullet in the hip, he pointed hs
cane to a large oll painting of a byvgone hero
wearing medals and a handlebar mustache.

“Omne night a band of leftist soldiers broke
in.” he saud. “Buat they noticed the painting
first thing. *Stalin!” they exclaimed. “This old
man is one of us!' | poured them coffee; they
leit me some oranges.

“Of course,” he chuckled. *1 never told
them the portrait was Gen. Antranig Pasha,
our great Armenian hero,

Life in the city goes on, especially in fash-
jonable Ras Beirut, still largely unscathed
On every wall, posters of Gamal Abdel Nas-
ser; Yasir Arafat, Avatollah Khomeini, and
Palestinian martvrs compete for space with
spray-can graffiti in Arabic: “The Land Be-
longs to the Steadfast™; “Revolution s the
Road to Liberation™; “No U, 5. Bases in the
Aiddle East.”™ Yet American and Egvptian
films pack theaters along Rue Hamra. Su-
permarkets are well stocked. Nearbwv, one
still finds Paris couture at Milady, works in
English at Uncle Sam’s Bookstore, fast food
at Kentucky Fried Chicken, and fast ladies
al the Dolce Vita or the No Name Bar.

What chilled me was how many in Berrut
had adapted to the anarchy. At a friend's
apartment on Rue Madame Curie 1 heard
horror stories: a cousin cut down stepping
out of her car; the small grocery on the first
floor bombed, smashing most of the build-
ing's windows. To gét home that night. my
host had to detour around a shoot-oput.

A machine gun crackled outside. |
jumped. “Take it easv.” My fnend smiled
“It's probably just a wedding celebration.”™
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Jerusalem: reunited or occupied? The gquestion has divided the city's 400,000

Jfews and 100,000 Arabs since [srael anneved

BEIRUT , JANUARY 1975. Armed soldiers
(fad me through labvrinthine back streets,
up da dark stairwav to a meanight rendez-
vous. Only a bare buib lighis the temporary
command post; Yasir Arvafal, charrman of
the Palestine Liberation Organization, sel-
dom daves spend bwo davs in the same place
“Our argument 15 not with ke Jews,” he
tells me. “We are both Semites. They have
lived with us for centuries, Oyr enemies are
the Zionist colonizers and their backers who
ensist Palestime belongs to them exclusively
We Arabs clarm deep rools there oo
Two decades ago Palestinians were to be
found . Unitéed Nations: Kellel Agency
camps at places like (zaza and Jernicho, In &
forlorn and pitiable state. While Palestinian
spokesmen pressed their case in world cap-
itals, the loudest voice the world heard was
that of terronsts, with whom the word Pal-
estinian came to be associated. Jordan
fought a war to curb them. ['he disintegra-
tion of Lebanon was due in part to the thou-
sands of refugees within its borders
Prospects for peace brightened, however,
when President Anwar Sadat of Egvpl,
most powerful of the Arab countries, made
his historic trip to lsrael in November
1977. A vear later Sadat and lsraeli Pnme
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East Jerusalem in 1967

Minizter Menachem Begin signed the Camp
David accords, a framework for the return
of the occupled Smal Peninsula to Egyp!
The former enemies established diplomati
relations and opened mail, telephone, and
arrline commumcations

The Camp David accords also addressed
the all-important Palestinian question but
left 1t vague. Sadat msisis that any lasting
peace depends on an eventual Palestinian
homeland in the Israeli-occupied West
Bank and Gaza. Israel agrees to limited
auntonomy for those regions, but, fearful of a
new and hostile Palestinian state suddenly
plantied on its borders, insists that Israel
troops must maimntain security there

Crowded Rashidivah refugee camp. set
among orange groves south of the ancient
Phoenician port of Tyvre in Lebanon, lies on
the front lines. Frequent pounding by Israel
military jets and warships seeking PLO tar-
gets has war-hardened its population, some
13,700 Palestinians

At the schoolvard 1 watched a solemn flag
ralsing, Uniformed sshbal, or lion cubs,
stoond rigid &s color guards briskly ran up
the green-white-and-biack Palestinian flag.
Ranginginage from 8 to 12, they might have
been Cub Scouts—except for the loaded

Vational Greographic, September |90
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the city sieyline

rifles thev held at present arms. Behind
them stood two rows of girls, zakaral, or lit-
tle flowers. Same age, same Weapons.

Over lunch of flat bread, hummus, yo-
gurt, and chicken | commented to my hosts,
a group of combat-ready fedaveen, that 30
vears of bitter war had settied nothing nor
gained the Palestinians one inch of their
homeland. Was there no peaceful way Lo
press their cause?

“Yes, and we are doing it. Finally, after
30 years, most countries in the United Na-
tions recognize that we too bave nights m
Palestine. But we feel that until vour coun-
try stops its unconditional aid to Israel, we
have two choices: to fight, or to face an un-
marked grave inexile.”

FITER CROS5ING the Allenby Bridge
from Amman, I drove acrossthe fertile
Jordan Valley through Arab Jericho
and past some of the controversial new

Jewish settlements: Mitzpe Jericho, Tomer,
Maale Adumim, Shilat. Then as 1 climbed
through the steep stony hills to Jerusalem. 1
saw that it too had changed. A ring of high-
rise apartments and offices was growing
inexorably around the occupied Arab side
of the walled town. Within the wall, too,

Istam’s Heartland, Up in Arms
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Israeli-butlt apartments rise beyond Arab suburbs and the golden
Diame of the Rock shrine, where Muslims believe Muhammuad ascended o Neaven

scores of Arab houses had been leveled dur-
Ing #xtensive reconstruction.

“Already 64 settliements have been buiit
on the West Bank." said a Christian Pales-
tinian agriculturist working foran Amerncan
church group in Jerusalem. "And another 10
are planned,” he said. Unfolding a copy of
the master plan prepared in 1978 by the
World Zionist Organization, he read: “Real-
izing our right to Eretz-Israel. . . . with or
without peace, we will have to learn to live
with the minorities. 4

The Israeli Government has reaffirmed
the policy. In Prime Minister Menachem
Begin's words: “>ettlement 15 an inherent
and inalienable right. It 1= an integral part
of our national secunty.

“Security 1saword deeply etched into the
Israeli psyche. The country has lived for 30
vears as an armed camp, always on guard
against PLO raids and terrorist bombings.
Whenever such incidents occur, the re-
sponse is quick: even greater retaliation.

In Jerusalem I met with David Eppel, an
English-language broadcaster for the Voice
of Israel. “We must continue to build this
countrv. Israel is our lawful home, our des-
tuny. We have the determination, and an im-
mense pool of talent, to see it through.”
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Combat ready at 13, a Palestirnan bLon cub, or commando trainee (below ),
shows off a mifle decorated with glass buttons. At refugee camps scattered
through southern Lebanon, hundreds of bovs and girls from § to 14 [eamn the
sRills of guernilla warfare at Palestine Liberation Crganization schools

In a section of Betrut {right) all that remains after the devastating 1975-76

“twil war s the rubble of once fashionable shops

His cosmopolitan tnends

ner. a psychology professor, an author—

a city plan
gathered for coifee and conversation at
David's modern apartment on jerusalem s
Lbeth Yaffe Road

ymia Lieblich's book, fim Moldrers on
Jeriizalem Beach, studies the debilitating
effects almost constant war has had on life in
the jewishstate, a nation still surrounded by
As she and her husband kindls
drove me to my hotel in Arab Jerusalem
nfterward, some of that national apprehen
sion surtaced n the wnter herseif

“We don't often come over to this part of
town, she said. " Lspecally at mght

ENeEmies

DROVE OUT of the Old Citv in the dark
of morning and arrived a few hours later
at the nearly finished lsraeli frontier
nost. whence a shuttle bus bounced me
through no-man’s-land to the Egyptian ter-
minal. As a result of the Egyvptian-Israelh
treaty, it was possible for the first time since
1348 to travel overfand from jerusalem to
Cairo. An Egvptian customs man opened
my bags on & card table set up in the
sandd. | took a battersd taxi into nearby

2.4

k.l Ansh, to a sleepyv bank that took 45 min-
utes to convert dollars into: Egvptian
pounds, Then [ hired a Mercedes for the
200-mle run across the northern Sinal des-
ert, the Suez Canal, and the Nile Delta. By
sundown Cairo was mine.

Llespite official government optimism. |
tound many in Calro worried that President
~adat’s bold diplomatic gestures might fail
The city was noticeahly tense as Israel offi-
cially opened’ its new embassy on Mohi
el-Din Abu el-Ez Street in Cairo’s Dukks
quarter. Black-uniformed Egyvptian troops
guarded the chancery and nearby intersec-
tions as the Star of David flew for the first
lime in an Arab capital. Across town. police
with fixed bavonets were posted every ten
feet around the Amencan Embassy. Others
wiere posted at the 1V station and the larger
hotels. Protests were scattered. mostly
peaceiul. None disturbed the cadence of
Lhe CIty

Welcoming ever larger delegations of
tourists and businessmen from Edrope and
the U, 5., Cairo was busier than ever—and
more crowded. Despite a bullding boom,
many Egvpiians migrating
countrvside, perhaps 10,000 a2 month, still
[ housime only by siquatting among tombs
at the Citv of the Dead, the huge old ceme-
tery on the southeast side of the capital.

Even with the new elevated highway and
wider bridge across the Nile, half-hour traf-
fic standstills are common. Commuters ar-
rive at Ramses Station riding even the roofs
of trains., then cram buses until axies break
Lairo smog, 4 corrosive blend of diesel
fumes and hot dust {rom surrounding des
erts, rivals tear gas

Dhespite the rampant blessings of prog-
ress, Cairo can stll charm. In the medi-
eval Khan el-Khalili bazaar near Cairo's
thousand-vear-old Al-Azhar Umversity, 1
sourht out Ahmad saadullah’s sidewalk
calé. I found that 30 piasters (45 cents) still
hrings hot tea, a tall water pipe primed with
tobaccoand slowing charcoal, and the Iatest

irom  Lhe

Yational Geographic, Seprember [980)



possip. he turbaned gentleman on the car
||-'.'r|:--| benich |||-_|'Hl'-;|h' Wil unusualiy talk-
atrve; we dispensed with weather and Lhe
meh cost of hving and pot right to politics

“Of course I am hehind President >adat,
but he s taking 4 great risk. The lsruaelis
have not fully responded. 1 Sadat falls, no
other Arab leader wall dare trv for peace
again for a generation

Across town at the weekly Akhbar El
Yom newspaper, one of the largest and most
l.'|.|||_l_';:-. r|_'.-.|| i1 r|||_' Middle i...:-'_ i :‘|||_|. CrliLoF
Abdel-Hamud Abdel-(Gaxham drove hotme
that same poind

“What worrtes me most 15 that President
sadat’s agreement wath Israel has solated
Egvpt from our brother nations.” he told
mie. “When Saudi Arabia broke with us, it
was a heavy loss, The Saudis are our
ntighbors. Now they have canceled pledges
for hundreds of mubions in development wd
to Egvpt. Some 200,000 Egvptians—teach-

lxsee

ers. doctors, engineers—live and work in
the kingdom.

“And Saud: Arnbig, guardian of the holy
cities of Mecca and Medina, remains fo

Mushm Eevpt s spiritual homeland

Fslam’s Heartland, | i Arm

MELCA, FEBRUARY
rodftops from the highest minarets peal e
“Come o sal
wirbton, Prayer 15 betler than sleep ¢

famt swoopt wpan Lhe largest veligions gath-

7O &

\eross b

Calis Lo & I'.'I_l.' MOTNIRE _."ll'-]' YEY.

ering on earth, the annual pilgrimape Lo
Mecca. Prows orpwedy shivee INvol il narrii
el el s

."'||'|'| Fatd] .I-.ll'-"l'lfu'r L ll.'l"l.!"r AL Fe iy

markets o e great

i1l |I.II.'| |I.'|".' %

amng ©oteredd

criv, Wi of nations and

CHIENrES,

ble thram. i

o rrovm o o
bl each of N3 note wears the -
crmiple prigrim costume o)
whtle cotton. fnxide Lé sirine, Olacksmilh,
Bedonn— minisler or fan

I MMILSEOR . ||'-'|: ¢ -'.||I||||I I ?Jlul £yes

banker, L1
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e the Almaghiy

Those narrow streets seemed unusually
l'i'lil'] f||.'- Lime II|.I'--III|'-i| |'|ll|i|"-|
shrine hundreds of masons and carpenters
abored, reparing the heavy doors, lhing

gaping shell holesn the minarets, replacing

[zlam's

- ;||.'-l.'|i. MAar |||l ||.-.:'il.'|-

A lew weeks earher an armed band | led by
a radically fundamentalist Muslhm from
saudi Arabia’s hinterland, bhad seized the
sacred Mosque, protesting the moral cor
ruption and modernization efforts of Saudi
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Sky-blue tiles on a Somarkond
masgue preserve the flavor of lslam in
Sovier Central Asia, where 30 miillion
people keep Muslim troditions

In Karbala, Irag, fuorescent lights
and mosaics O MIrTores Ifl'-ilfll-l'li_g jpage)
reflect the pold- and stlver-decorated
shrine of Imam Husain, grandson of the
Prophet Muhammad, The pilgrims are
of the Shia sect, whose split with
orthodox, Sunmi [slam more than a
thousand vears ago still fuels rivalries

in the Middle East

144

leaders. Outrage swept the Muslim world.
In Libva and Pakistan, fired by false rumors
that the United States was invobved in this
sacrilege. mobsattacked U. 5. embassies

In Mecca the forces that had profoundly
changed the Middle East ! knew became
clearerin the face of the most profound force
of all—the largest transfer of wealth in hu-
man history. Industriahized nations poured
untold billions in oil payments into the ¢of-
fers of governments that ruled populations
whose values sprang from relative poverty,
simplicity, and faith,

To protect those socteties from moral
crumbling under the assault of wealth, fun-
damentalist religtous leaders had risen—
with potent political impact

Jiddah, the kingdom’s commercial cap-
ital, a small desert seaport when 1 first land-
¢d there 19 vears ago, had swelled to a
metropolis of perhaps a milhion peaple,
Cverwhelmed by oll prosperity, it has be-
come, according to a recent survey by the
Union Bank of Switzerland, the most expen-
sive city in'the world.

With students of King Abdulaziz Univer-
sitv in Jiddah, I attended a lecture by Dr.
Ghan Algosaibi, the Saudi Mimster of In-
dustrv and Electricity,

“We must not depend on [oreigners Lo run
the machinery of our country,” Lir. Algo.
saibi warned. "They neither understancd nor
care sihout our culture.

“We are blessed with revenue,” he contin-
ued, “hut unless we develop =kills, money
will not solve our problems. ™

All arross the Middle Fast [ saw thiselash
between Western=styvle modermization and
traditional values. Now new external pres-
sures build as the oil-seeking superpowers
maneuver for position around the wells

Encircled by events bevond their control,
the Muslim nations fear that the Soviet
Union will mamtain its hold on Afghani-
stan, and that United States countermoves
will make pawns of the region's nations.
Internal strife gnaws away al lran, lmaq,
Lebanon, and other nations with strident
minority groups. Continued Israel settle-
ment on the West Bank, over official United
States objections, threatens Sadat's peace
initiatives, as do continuing PLO) rawds.

In lslam's anguished heartland, some
fear, lie the bitter seeds of global war []

National Greographie, Seprembper 950
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LHEIr Wil

sireed

deptemben nememben..
Atlantic watens spawn
the deadly, unpredictable

HURRIGANIE!

By BEN FUNK
Photographs by ROBERT W. MADDEN

URRICANE FREDERIC was [ar in the darkness, More than a few who havi

im IE L of fury as | drowvi heard these horrendous nolses of 4 hurrcane

through the deserted streets of nave died ol heart attacks

Mohile, Alabama, for a last look | he wingd strengthened steadily unti, 1o
Hut already roaring winds loaded  the hercest asspult of the century on Mobile
with rain funneled between bulld-  Bay, Frederic lashed the coast wilh sus-
in

rs, Traffic hghtsdanced crazilvon tainéed winds of 133 miles per hour. 1 he

¢ strings. then crashed mmto the maximum custs of history's ereat hurric anes
1 = i | | 2 T = e
signs, tree limbs, garbage cans, and have rarelv been clocked, because most

<Nesl met

al hurtled through the mr. Win wind pauges cannot stand before them, (In
I

lows popped; glass spraved like shrapnel August 1980, Hurricane Allen would sweep

L retrea

the cented

ted to my hotel about 8:30 p.m., as  the Canbbean with record force; aircrafi-

. or eve, of Frederic peared west measured gusts topped 215 mph.) Now, at

ern Maobile. Eventually the city wis envel-  the mouth of Mobile Bay, guuges on Dau-
ped tn Lhe most violent sector of the storm phin lsland recorded gusts of 145 mph
Lhe Yevewall, " a maelstrom of wind and ran before Frederc blew them away

EAil

Wind spiraled in bands toward the eyve, sig-  Indian Ocean counterparts—typhoons and
naled by a
Lightning

y | |x N " | i " o F I i
around the !||I LIS Lalll]l LENN Il IFricanes and thelr swester ! ACLENC B R

banshee wail that rent the night cyclones—mavy frow to be more than 500

= & = M N = 1 ]
flashed down the wall of the skyv: miles in dameter, earth’s ereatest storms

thunder shook the hotel, and once a dread  Enormous heat engines, they feed on the

hurricane

pawned tornado rumbded paslt, oceans warmth. Evaporated seawater

Labor Day scare, 1979; Hurricane David gives Miami Beach a close shave, pussing
fust offshore after devastating the Caribbean, In Mioml and other resegrch center:

Sctenlisis continue to prone &arti & mast dangerols and desfructive storms Oy (racRing

such monsters a8 Hurricane Aller, which in August 1980 fladed lamatca with 1 70-mph

Lol Iis sl .
LGRS SN TE O £ piicdh T exds coast
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I'he poor got poorer in the Dominican Republic. In David’s aftermath o
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sugarcane cutter stands in shock amid the ruins of her modest home



Storm ajfter the storm: In the wahke of Hurricane

. .
nrostrofe, and a duss

|_'|_|]!_-J_|-_'[]_-.|_'_- inio ran, u.-l'.x-;.rril.:; 'h-lm::.l
cnérgy 1nto wind power 1n
amounts. 'he heat energy réleased by one
hurricane In a single dayv, f converted to
electrical energy, would supply the entire
Lnited States with power Lor three vears

As a veteran Flonda reporter, 1 have had
an intimaie acquaintance with hurncanes,
and | realized that air pressure inside the
hotel was now greater than the low baromet
ric pressure of the storm, putting explosive

daWcsiome

stresses on the bulding
I propped my door open, hoping to vent
I canonly assume that if

alrintothe corridor

150

to-dawn curfew was 1mposed

i l 1
Frederic, Mobile, Alabamio

nelped. My wimdow held while, nll around
others cracked and shattered

I he thudding strikes of wind came harder
ancd more often as the mght wore on. Gusts
slammed through gaping windows and
knocked the inner walls of same rooms
into the hallways. domebtme near mdnight
Fredence jolted the entire hotel, cutting off

electric power and plunging the building

BIFE

into darkness.

With other guests | groped down emer-
',:l.'III:'. ﬁli!ir'- i |]'.I‘ III}I-ll'. II'.-II.-._-IEJ_'-' -I!'|_'.,;|I_:l:_'|J_
from the cracked cetling. Broken
crunched under our feet. Hours later T went

e )
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problems in the aftermath of such notural disasters.

out into a gray, gusty dawn to walk the

streets of a brutally beaten city

OBILE WAS A SHAMBLES. Roofs
were torn off, glass and e¢ven brick
walls caved in, church steeplés top
pled, debns prled high, At Belhingrath (ar-
dens, & uxunantly landscaped estate,
tornadoes like artillery fire had topped and
uprocted oaks, pines; and other trees.
Throughout Mobile, giant live oaks that had
stood {or two centuries now lay blocking
avenues and flattening houses
In only a few hours Hurricane Frederic

ffurricang!

N pnrlruﬂ_-i,'r-;rpr'rh af storm dumugu

are often followed by those of looting as the damaged civil fobric temporarily unrovels.

had swept Mobile back to an earbier era,
(rone were air conditioning, ice, television,
telephones, and, in manv areas, drinking
water, (rasoline could not be pumped,
newspaper presses were silent, and only
candles and lanterns dispelled nighttime
darkness

Although people 1In many netghborhoods
drew together in a spirit of cooperation dur-
ing the chaos, other parts of town found the
veneer of civiization wearing thin, Wide-
gpen storefronts nvited looters, and Na-
tional Guard troops rushed in to help police
combit them



Preving on desperate people, profiteers
demanded thirty dollars for a block of ice,
four dollars for a sandwich, and exorbitant
prices for chain saws to clear fallen trees. As
davs passed and most neighborhoods re-
mained without electricity, tensions grew.
Five thousand refugees lined up at a distri-
bution center for food stamps,

From eastern Mississippt through Ala-
bama to the western Florida Panhandle,
Frederic left similar scenes of ruin and strife.
But for lessons learned from Hurricane Ca-
mille in 1969, Frederic might have killed
many more than five people in the U, 5.

Camille had struck the Gulf coast with
almost unmimaginable fury. Sustamned
winds had reached 135 miles per hour as
hurricane-hunter plands pierced the storm
and clocked gust=to 215 mph, Afiter atourof
the maneled Mississippt shore, the director
of the Natipnal Hurricane Centerin Miami,
Florida, had told collengues, "It looked as if
a row of mudwesiern torpadoees had gone
ashore shoulder to shoulder.™ By the time
the hurricane blew itself out in Virginia,
more than 300 people had died.

Camille hit no heavily developed areas,
and property destruction was far less than
Frederic's toll of more than two billion dol-
lars. But memories of Camille spurred halfa
million Gulf coast residents to flee oncoming
Frederic. Manv seaside communities were
virtually ghost towns when Frederic ripped
ashore last September.

prowling the Atlantic Ocean, the Carib-

bean Sea, and the Gulf of Mexico have
killed an estimated 45,000 persons, includ-
ing more than 13,000 in the United States.
Nine out of ten victims drowned in the storm
tides, or storm surge, walls of water that
swept ashore with the high winds.

Low air pressure ina hurricane eye allows
the ocean surface to rise near the center of
the storm, forming a bulge one or twao {eel
high. Wind-driven water piles onto the
bulge as the hurricane rushes to landfall.
Where it is driven against a sloping shore-
line, the combination can tower as highas 25
feet above normal tide, pounding miles of
beaches with devastating force, This storm
surge can be aupmented by other waves
eight to ten feet tall that slam ashore

IH THE 20TH CENTURY, hurricanes

352

before, during, and after the surge itsell.

Ignorance of these storm tides cost
thousands of lives when the worst killer hur-
ricane ever to strike the United States main-
land arrived in the first vear of this century.

On September 2, 1900, a weather station
in Cuba advised mainland forecasters of a
Caribbean hurricane, Ship reports placed
the storm 1,500 miles southeast of Galves-
ton, a booming port of 38,000 people on an
island off the south Texas coast.

Weather forecasters then could do little
more than watch and wait. Not until Sep-
tember 8, when the barometer fell sharply
and tides swelled, did the threat to Galves-
ton become apparent. |

Dirawn by the roar of crashing storm surf,
spectators flocked to the shore, blind to dan-
ger. A forecaster, Dr. Isaac M. Cline, raced
along the beaches by horsecart crying warn-
ings into the rising wind. Three thousand
people heeded the call, but when a 20-foot-
hizh storm tide rolled down the streets of
Galveston, 6,000 people were lost, many
mired in a gravevard of briny mud,

IND) AND RAIN play dramatic sup-
porting roles in hurricane disasters. For
several hours before arrival of the storm
surge, brawling winds maim and kill, cut off
bridiees, roads, and communications, and
weaken or destrov buildings. Tornadoes of-
ten swirl out of a hurricane's black c¢louds,
and torrential rains loose floods that add o
death and destruction.

Hurncanes are classified by the Saffir-
Simpson scale, devised by ronsulting engi-
neer Herbert Saffir and Dr. Robert H.
simpson, former director of the National
Hurricane Center, A storm ranked number
| 1 minimal, 2, moderate, 3, extensive; 4,
extreme; and 5, catastrophic. Only three
hurricanes in this century have been classed
ds number3: the 1935 Labor Day storm that
ravaged the Florida Keys, Camille in 1969,
and Allen, 1980"s first great storm.

Since 1900, hurricanes have wrought
more than 12 hillion dollars’ damage in the
United States. Of the bardest-hit Carib-
bean nations—Haiti, Cuba, the Dominican
Republic, and Honduras—hurricanes have
saviged Haiti the worst, killing an ¢stimat-
ed 8,400 in this century. In 1963, 5,000 died
in Hurricane Flora alone as rain pummaeled

Natiopal Creographic. September [980)



the island. In August ""“ll]l aiti was barely  the sun had warmed the ocean around the
spared direct assault by the 170-mph winds  Cape Verde 1slands to 80°F and more
of Hurricane Allen, the mightiest Caritbbean lhese waters near the Equator breed
storm ever recorded, Within days its force  most of |I..= hundred disturbances that the
was focused an the Gull Coast ol Texas National Hurnicane Center tracks each
vear. By late summer, moist air spilling off
OR FIVE YEARS the Atlantic Ocean the African Continent had spawned three
off the West African coast had been '-rn'r-|l.- dorms. The fourth—christened

cool—poor nourishment for tropical David ag it swelled—eventually rated a
storms. But temperatures climbed above number 4 on the Saffir-Simpson scale
normal m 1979, and by June 1, when At first David wasonly 8 mass of air rising

the six-month hurricane season  began Lrorm Lhe (.onimmued on pape 3673

i W i

Like a plant’s plaything, this 15-ton C-46 transport was flipped otop a hangar B
[45-mile-an-hour winds at the airport near Santo Domingo, capital of the Domini
can Republic. Throughout that nation, Dawvid killed some 1,200 people, [eft mor
then 200,000 homeless, and cost a billion dollars tn domage. Multiplynng the trog-
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Befone David 7

Aften David

Jominica

By FRED WARD

ATELLITE PICTURES do not lie.
The evidence was clear that Hurr
cane David was a monster, and i
hited turned on i collision course far

|..:|l.' 1||‘||-i.|-|.|.i.".'-'-.lrj J':Ei'.'.lnlr'-. :."I-:L".'I.I_'- |||l|,-;'|_-l.'|'|-

dent Dominica I._-|__'. ||i|'|_'|_|_|_'. 1 it= path

K

lovC

adio warnings pinpointed the glant’s
tion, but with dishelief born of help-

lessness and an unrealistic notion that

thelr 15

and’s mountans would offer pro

tection, most LDominicans went about

LS

ness as u=sgal, On Aueust 29, 1479

ane of nature’s most awesomé displays, o

- [ |
FiaTla
ARl

lormed hurricane, churned 1o from

the sea, unleashing its forces of unbear-
able winds and devastating waves to
overpower the lush landscape.

'Ch, od," 1 thought, ‘we're done for
sure,” " recalled Delia Winston, As the
winds grew, she and her hushand, Allan-
dale, took refuge in their basement. “We
could look out our window over the Ro-
sgau Valley., The air had torned into a

milky green swirl of mud, water, coco-

nuts, and sheets of galvanized roof, like
living razor blades. Then our own roof
WELL, and | |-1,I-l;"-.'. Wi Were deard.
Miraculously, on this i=land of 78,00
people who mainly hive in hastily nailed

v 51

'.'l.'-'l'-'"'ll.'f'. '-.Iiil'."l-i.*-. [|:'.". Il'; |,'.:;_|iT:':_-|_':“| 0On

' icable, for

hves. The low toll seems iHl':"n'.[-

the storm’s eyve passed direct
Dominica’ssouthern half, returning to the
sea Just north of its ramshackle capital

Roseau. David was calculated to have
|4 5-mile-per-hour sustained winds here,
with guststo 175 mph. Surprisingly, al

though satetlite photographs confirm the
hurricane was more than 300 miles wide,
Llominica's north coast, less than 20 miles
away, suffered almost no damage

» JUTO55

For me, Dominica's principal appeal
nas alwavs been its rugged, unspoiled
beauty, Vast interior prederves hold one
of the Canbbean’'s most extensive rain
forests. David ravaged this resource
ltaving in its wake trunks stri
of their bark. The fierce winds snapped
coconut paims as il they were match-
sticks. Hills were raked bare

Although the banana crop, providing
35 percent of the island's income, was
mostly destroved, the fast-growing plants
came back in time to produce fruit for En-
gland in May. Coconut palms, cultivated
for oil, were not 20 heavily damaged, but
the seven-vear wait for mature nuts
means a considerable setback. Roads are
badly pitted, and repairing the island’s
etectricity svstem will take vears.

Even before David's winds died, an
epidemic of looting virtually paralvzed
Dominica, as people took to the streets to
steal food, buillding materials, furniture,
othes, trucks, and cars. On the docks
and in customs areas even relief ship-
ments became fair game for thieves

Free food from overseas was a mixed
blessing., At the critical moment when
Domimcans needed to be rebuilding their
1sland, long lines of hungry people
formed, and commerce and construction
glmost stopped

David was the crowning disaster of
Dominica's recent troubled history. Since
paining independence from England on
November 3, 1978, the island nation has
spiraled from one political crisis to an-
other, forcing the réesignation of the prime
minister and his cabinet in June 1970
While still reeling from the effects of self-
Fovernment gone awry, Dominica fell
under David’s attack, which terminated
any immediate hopes [or recavery.

[sthere a solution for the small island’s
plight? Practically the only one heard on
Dommnica is the plea for more aid. But no
country can hope to survive on foreign
largess. Said Lennox Honvechurch, scion
of Dominica’s oldest white family: "Deo-
minicans are also going to have Lo legrn
how to attract industry and capital and
how to work competitivelyv again if we are
ZOINE O sUrvive as a nation.” & = ®

aped even

b







Paths of fury-

Atlantic Ocean
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. this century’s worst American Storms

M CRE THAN 13.000 PEOPLE have

entirg fleets laden with treasure

_ oW been killed sinee 1900 in the foundered on such tempests,
e United Stares alone by the dreaded Cuban scientists studied hurricane

storms thit rage across the Atlantic
from the west coust of Africa or spring
from the Caribbean or Crulf of Mexico.
Maya-and Carih Indian roots of the
word “hurricane " —meaning “evil
spirit," “storm pod," or “devil™—reflect
an age-old terror. Seafarers have [ong
borne thetr brunt; During Spatn's

dynamics as early as 1857, but not
uritil the advent of wireless telegraphy
couwld vessels help track the storms;
18908 marked the first hurricane report
from a ship to the infant United States
Hurricane Warning Service. In 1943 a
pilot first penetroted a hurricane's
center, Today the storms are routinely

_*_.-"f heydoy of conguest tn the New' World, monitored by radar and satellites.
s Y
__,.r"'f 1900 Sirthousand pecple died on September 8 1955 Diane, the “billion-dallar™ hutricane
o o when a hurricane inundated Galfveston fsland, flooded the antire nartheastern U, 5. and tock
| Texas, with & 20-foot storm tide, [84 lives In mid-August.
fﬂﬂiﬂﬂ SRS 1909 About 350 died in September when a 1957 Hurricane Audrey hit the Louisiane-Teras
of high pressure, starm flooded most of the Lowsianas coast, coast on June 27. Many peopie refused to
dominates ﬂ"’m 1915 Afrer ignoring repeated warnings to SPRERNCE; P S e
Atlantic during summer. ... ave 275 people died when a hurricane 1960  In early September the Losser Antilles.
Hurricanes oftenride  gouch the Mississippi Delta, September 29, Fiorida. the middle Atlantic states. and New
O thve Snctarly frae England felt the wrath of Donna.
winds that fow along IS  in early September a burricans itruck
its southern boundary. bath Key West. Florida, and Carpus Christi, Texas, (965 Betsy roared imto seuthem Florida and
. ; At sea more than 500 persom drowned. Loviviana on September B, Fatalitics: 75,
AR Damage: |4 billion dallars,
' P28 In mid-September a storm drove the waters
of Lake Okegchobee imito populated areas, IR69  in mid-August Hurricane Camille—one of
¥ causing [.836 deaths. the mast violent storma ever to hit the mainfand

1935 The infamous Labor Day storm hit the
Florida Keys, killing #08 and bringing winds af
I50-200 mites par hour.

/938 New England was struck September 27 by
a fast-moving hurricane that toak $00 lives.

/954 On August 3] New England was ggain
pummueled by the first great named storm,
Hurricane Caral,

UL 5= killed mare than 300 people.

T2 Iamid-June Agnes caused flooding from
Morth Carolina to New York and spawned 15
tornadaes (n Florida,

1979 Infate August Hurricane David fashed
Dominica and the Domrmican Republic. then
skirted the U, 3. coast. sending high winds all the
way to Canads. Ten days later Hurricane Frederic

ravaged southern Alabama.

1980 Allen, the most powerful Caribbean
hurricane gver recordad, [eft death and

destruction in s wake a1 it reared (nto
the Guif of Mexito in sarly Avgust. On the
mesrning of August 10, the storm slammed

itito Brownsville, Texaw -
...-'-'-'
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Near tragedy occurred during
evacuation of Miomi Beach's
arge retirement population a8
Hurricane David headed for Flor
ida. Awaiting tronsportation in
land, a man in a wheelchair (left,
top to bottom) topples over the
curb and into the path of a bus,
which screeches tog halt

Eves fearful of the impending
storm (abowe) stare from o
boarded-up residential hotel. The
real tragedy in Miami Beach muaoy
be vet to come. Many of the elder-
Ly, outraged at being moved for d
storm that missed them, vowed o
Sty put the mext time.

Vanonal Geographic, September 980



(Continued from page 353) san-warmed
ocean. As this air ascended. more flowed in
from beneath, then rose, expanded, cooled.
and formed rain clouds thousands of feet
high. Boosted by earth's eastward rotation,
the clouds spun counterclockwise around a
core of low pressure, picking up speed and
sucking more moisture into the vortex, like
smoke up a chimney, [t was Sunday, August
26; David had been born

A day later, winds whirling around the
center of the storm reached 74 miles per
hour, elevating David to hurricane status
In the next 24 hours wind speed doubled,
and David became a superstorm that
whipped the Atlantic into turmoil over an
area 500 miles in diameter. Near the eve,
s0-foot waves battered ships at sea.

Hurricaneg!

cannot control their direction. From birth as
areas of concentrated showers, they are car-
ried along by prevailing air currents, gener-
ally easterly trade winds.

Steadily intensifying as they move across
warm ocean waters, the showers develop
low-pressure troughs and, in the Northern
Hemisphere, a counterclockwisze air circula-
tion. Should thevy meet a stronger dry air
mass circulating in the other direction,
hurnicanes can stall and wobble in place,
weaken, and break up

In August and September, hurricanes
tvpically live fortwo weeks. Hurricanes that
form in June, July, October, and Novem-
ber, many of them in the Caribbean and
Gulf of Mexico, generally last only seven
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Laughing through tears, victims

days, becaose of the shorter distance they

travel before landiall
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strike mainland North America each hurri-
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neriphery of the Bermuda high—a mass of
warm humid air reaching neardy elght miles
up that straddles the North Atlantic and
contrals it weather

I 10 SUMIme and fall
“ewly born Huarricane David flowed west

ward along this atmospheric barrier like a
rigantic river of air and swept furmously into
the Canbbepn Sen

David severely tortured the northeastern

Cartbbean with blinding main and winds
gusting to 175 miles per hour, but, co

Liding
Al separate the Th-
minican Bepubilic from Hatt, Lhe storm wis

Wilh r|'||' OUNTALNS 1

o

of Frederic made rueful peace with what they

cut off from 1ts ocean power source and loss
most of 1ts strength
With

..I " i"l' 1
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its wing circuliation unbaigneed,

y drifted pasteastern Cubg and

within the 250-mile range of United States

coastal redar stations

=5 DAVID SWUNG NORTH, another
hurricane—Frederic—developed in its
wake and followed the hrst storm into

the Carnbbean
Frederic had formed in the open ocean on
August

R and was rniding the same alr cur-
rents |

LAl LAV
I houeh roughly eguad in power

DA eariier sléered

W=l
Frederic
was all but snuffed out as i1t approached the
older hurricane

A hurricane 1= ke a fire 1in a hearth

T
keep the fire burning, awrr must flow o at the

Netfonal Geperanh

r. Neptiember [Y80)



hottom, spiral up the chimney
over the top (diagram, p
updraft is stified
effect, blocking the flue
top of Frederic and choki

Weakening into little more than sloppy
gusty weather, Frederic seemed about to
vanish. Stll, the storm sank a fishing hoat
and its crew off the island of St Martin, then
dumped rains on the Dominican He-
public—already battered by David

hat storm, too, had fury left 1o vent,
and threw pgusts of 70
Miami Beach., Air Force reconnaissance
;-!.-.::r.- checked wind »]-r-.-ui and direction
and parachuted instrument capsules into
the storm to measure barometrie pressure,
temperatures, and humidity. Othes

—from NOAA. the National

ani spill out
1 this
Diavid was, in
overthe

iEes 3 70-7 1
the fire dies
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could not change. Trailers, light and often unanchored, were dangerous shelters.

flew into
omnputerized

Atmosphertc  Admimstration
[Havid around 'hL
weather information thes I ved by satel-
lite 1o the """.-. | Hurr s Uenter de
seribed a ru’.-;zlli-.--- Lro l| storm: (wver
wirm water m the Hahama Islaneds ll-ﬂ 1l
hac revived. Weather satellites confirmed
the FeCovery, and David began a finn
run up the eastern =eaboard of the Umited
stntes, destroving 300 million dollars” worth
i | I_Irrll_ll_"'I:'. |Ill| II_|-1 £ IV il'-.'l_-

swior could Frederc be stopped. Breaking
free of David's TE;'[-I'-..'.*:-H':q influence over
western Cuba, the storm rapidly regained
v force and swepl north towdrd the
upper coast of the Gulf of Mexic

At first Frederic defied efforts to
it might strike. Rada
the hurricanes's
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Frederic leveled parts of Dauphin [sland, Alabama, where devastating




winds and storm tides smashed boats stacked at @ multistory boat shed




Into the Eye
of David

By JOHN L. ELIOI

OME AWAIT the winds with a healthy
fear, some with feigned indifference or
bravado. Others anticipate them as old
familiar adversanes that need greater

understanding to minimize the loss of life
and property
such a man

9:23 a.m. on Thursday

1= Fred Werlev (below). 1t is
August 30, 1070, A
hundred miles southeast of Puerto Rico he is
at the controls of a WP-3D Oron. The
blades of 1ts four turboprops are chewing
through l40-mile-an-hour winds. In five
miles we will penetrate the eve of a hurricane
classed 4 on a maximum scale of 5. Its name
15 Dhavad

NOAA's Research Fact
crinft 4.2 pitches ang
lently, A rush of sunlieht floods the cabin
Abruptly the bulfeting Werlev's

ittes Center air
vitw= and trembles vio-

._'r._l:_q..:

] [
-|.|-|-|..

volce cracitles over the intercom: “We're In
[ crane to gaze eight miles up to the
top of the evewall, the innermost band of
cloudsthat genernte the greatest turbulence

It towers like the Roman Colosseum, o

clonic winds howling like lions at us in the
tranguil eve.

"Wait a minute,"” Werley marvels, look-
ingr at the radar screen. “It's got a double
EYEW .:|J- -.l-l'll"ll" = i "--I"Il=|'||| 'r'..:.'l -I'\fl"l'.ll!fl..f
partway within the main wall, about seven
miles inside 11" —an as vet unexplained phe-
nomenan found in intense hurrcanes

I'o unravel such mysteries, Werley's crew
15 taking four scientists from the National
Hurricane and Experimental Meteorologi-
cal Laboratory on a study of the storm’s
comex dynamics: While tlving repeatediy
in and out of the eve, they will also take fixes
on its position and relay them to a satellite
that will bounce the data to the National
Hurncane Center in Miami

In the cabin nearly five million dollars
worth of sensitive equipment—including
three radar svstems :ind three computers
iounces on shock absorbers of cotled steel

rl'll' evie

cable. In frontof me a computer redadout ter-
minal flashes s¢cond-byv-second radar con
Deurations gnd calcutations of wind velooity
-lIIl'I |"'.f|'|'il-i-|-lI "L-I.‘.."li- :1' '!.'n.'”IIl :-|_'-I.'l:'l'i_ 1ETT=
DArOmeLri
functions, I David had @ voice, we could

hear it, and probably talk back

erature pressure—anzéns ol

Through broken clouds below, the sea has

storms: David

Rack-to-back
bears doswwn on the east coast of
Florida, af center, wihile (s {1t

tle brother.” Frederic, trails

behind in the Lesser Antilles

| . ] s T
inm [NIs safeldils |"||I'= 'J.:ﬁ.'."l

.'r:ighti Farlier. the fwo Aorri
CLETERER l!"llli |"|'I'r!I.["||'il'|..I |I:II.|I'IJI
suppressing outflowngair from

Fraderie and cousng it o
weaken. But the storm wlfy
mately retntensifted and struck
g devastating blow to the Ala
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gone mad. The waves loom like hulking
pyvramids that smash into each other o cre-
ate whitecaps that resemble snow-clad
mountains. Like miles-long jellviish tenta-
cles, sickly greenish threads of air bubhbles
lace a huge swath of ocean. Werley esti-
mates the waves at 40 feet. “Not a good day
for ditching,” aobserves electronics engineer
Mike Sims,

Une of our crew's most important tasks
1= to study cloud particles to determine if
severe hurricanes like David can be tamed
through cloud seeding. Scientists hope to re-
duce the intensity of hurrcanes by seeding
them with silver iodide crystals, cansing the
storm to spread out into a svstem of lesser in-
tensity. Yet the theory is a prickly one, be-
cause some fear the process could alse cause
adverse side effects

Other research flights take expendable
bathyvthermographs to drop into the ocean
'heir data have shown that passing hurri-
canes roil deep colder ocean water and cause
internial waves that persist for weeks after-
ward. So awesome is the power of a hurri-
cane that even the sea remembers

At 2:17 p.m., 8 shimmering rainbow
splits the clouds as we complete penetration
number seven and fly out of the eve heading
270 degrees—into the west wall., The crew
moves about, comparing notes, checking
equipment. Werlev doesn't turn on the seat-
belt light until he really means it. He's heen
fiving into these things for 19 vears. "After

Furricone!

180 eve penetrations, 1 quit counting,” he
says dryly. In front of him a radarscope 1ndi-
cates increasing levels of precipitation (and
thus turbulence), with colors ranging from
green to vellow to red. As we leave the eve,
flecks of crimson appear like wounds

In my seat I study the computer terminal
and make some calculations, Barometric
pressure 15 at rock bottom, 27 .46 inches of
mercury. vertical wind indicator twitches
convulsively., Horizontal wind 90 miles per
hour . | 10) | 440,

Werley hits the seat-belt light

The wind hits 183 miles per hour

Something seems to setze the plane and

jerk it witdlv in all directions at once: “Some

of our cockpit's coming apart! The radio
console's out of its well!” someons on the
intercom vells. Lockers in the galley bang
open, spewing salt and sugar packets

suddenly my tape recorder, its handle
looped around my wrist, jumps three feet
into the air, It hangs there for a few seconds,
then tnes to dive down an opening next to
the bulkhead. I glance across at photogra-
pher Jim Blair. One of his cameras is float-
ing around his evebrows. His eves ook like
Ping-Pong balls. The computer calculates
the downdraft, a stomach-twisting 200 me-
ters (about 650 feet)

An updraft hurls us skyward. and our
bodies feel twice the pull of gravity. “Hang
on,” Werley barks,

AL5: 15 p.m., we complete our exghth pass
and head back to Puerto Rico. Half the is-
land looks underwater az Werley sets us
down at San Juan in & near-perfect landing:
The plane’s radar systems are hayvwire.
Computers are down. The air conditioning
and g deicer are oul. Alrcraft 42 witl fater be
X-rayed for structural damage and pass
with flving colors. The scientists come away
with mountains of data to be analvzed and
contributed to a broader picture; the anato-
my of & major hurricane ( following pages|

Later, at the hotel bar, the fliers swap sto-
ries while David rattles the palm fronds asit
lumbers an , . . toward Hispaniola.

About 1,500 mileseast, another hurricane
15 growling along, butis rapudly weakening.
This Thursdav, few people are concerned
about it. Within 72 hours it will be down-
graded from a hurricane to a tropical storm.

[ts name is Frederic

& & &
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Dynamics of a
flurricane

IKE HUGE HEAT ENGINES, hurricanes
feed on warm moist air and rropical waters,
In the Novrth Atlantic from June through No-
vember, some 100 disturbances form sach vear,
but only about half a dozen mature into. full-
blown hurricanes. Roughly 70 percent of these
ermbryonic storms, like David and Frederic,
come from the west coast of Africa and are called
Cape Verde types

In summer, clockwise circulation around the
dominant Bermuda high sustoins easterly trade
windgs., Riding the truides are dreas of concen-
trated showers. As airsinks, or subsides, it heats
by compression. At the surfuce, air heated by
ocedn temperatures o around 26.5°C (80FF)
rises but is blocked by this descending warm air,
creating animversion where they meet (1), As the
showers mature fnto thunderstorme, they may
break throweh this inversion, lowering the atmo
spheric pressure at the surface. When pressure
drops, the trades are propelled inaapiral pattern
by the earth’s rotation (2). The cycle perpetuates
(rself, and when sustained winds reach 39 miles
par hour, the disturbance is clossed asa tropical
storm and assigned a name. When the storm be
comes orpanized with winds of 74 miles per hour,
it 18 upgraded o g hurricaneg (3). As 1 moves
north, cooler, drigr air penetrates and begins
ro weaken the system, Unce over fand, cut off
froom it ocean power source, the storm rapidly
dissipates (4)

Linder optimum conditions, hurricaness grow
trito howl ing glonts that can span more thon 500
miles and orchestrate more than a million cubic
miles of atmosphere (left), In cthis cutaway view,
rrade winds (A) govern the storm’s track from
east to wesl. Along the confours of tis counter
clockwise cvelonic flow, bands of dense ¢louds
release torrential raing, Atr in these spirad rain:
bands riges to about 40,000 feet (B), where (i
mergeswith high-altitude air currents (C) . Some
af the now dry atr s forced back down the center
of the apiral, creating the relatively calm skies of
the eve (DY), usually about 25 miles across. Out
side the eye m lower altitudes, air flows
towyrd the center and = whirled upward (E),
Wind velocity increases near the eve, peaking in
the (nnermost band of clowds, orepewall (F).

Although enormousty destructive, hurricoanegs
also bring rain to barren regions and distribute
the tremendous heat that butlds up in the tropics.

LR



(Coniinued from page 365)  eve wohbled
from side to side over distances of 15 to 20
miles within the storm. When charted from
radar fixes on its eyve, the hurricane seemed
to shift from east to west and back again, yet
Frederic was actually following a fairly
straight course up the Gulf.

“Ome wohble to the west made it look as if
Frederic were heading for New Orleans,”
Dr. Neil Frank, director of the National
Hurricane Center, told me, “Then the eye
drifted cast, and the storm seemed bound for
Pensacola, Florida.

“Forecasting the wobbles can be difficult,
because we don't even know what causes
them. Thev're one reason it's hard to pin-
point a hurricane’s landfall "

[ wanted to be in the center of Frederic as
it came ashore. Dr. Frank predicted the hur-
ricane would barrel into Mobile Bay. He
was right on the button,

T WAS A WHILE hefore I learned what
had happened to Dauphin Island. This fil-
let of sand lav athwart Frederic's path at

the entrance to Mobile Bay, &nd the hurri-
cane se¢vered the island’s telephone lines and
breached its causeway to the mainland.
Helicoptering in to Dauphin, 1 saw a crazy
quilt of destruction.

The top floors of some houses were gone,
the lower stories a soup of debris. Where
other houses had stood, only bare pilings
remained in gaunt relief against the sky.
Battered boats at the Dauphin Isiand Ma-
rina were heaped atop each other or blown
compleiely out of the water (pages 366-7).

Nearby, the Ship and Shore general store
had been in a sturdy concrete-block build-
ing; there owner Ben Buerger decided to
rideout the storm. He sent his family to the
mainland but kept his dalmatians, R. J. and
Rascal. Friends joined him: Freddie Hoff-
man; Bobbv Tavlor; E. B. Quarles, the is
land's doctor; Mrs, Quarles; retired sheriff's
officer Pete Patronas (pages 378-9),

Frederic blew in wild and rough, recalled
Pete. “We thought mavbe it was the end for
all of us, The wind tossed Bobby's camper
truck 15 feet and bounced a 400-pound ice-
box back and forth like a beéach ball.™

Battening down the Ship and Shore, the
little group reeled in all directions when the
windows exploded, the roof sailed off, and

3id

wills collapsed. Flying glass cut Pete badly,
merchandise and debris buried Ben,

Dazed, he dug himself out and discovered
the puppy R. |. whimpering bencath a pile
of rubble. Above the howling wind he heard
shouts from the store’s beer cooler; evervone
else but Mrs. Quarles was inside.

"] found her in what was left of my office,”
Ben said later, “and asked if she had seen
Rascal. She said she was under my desk. |
put Mrs, Quarles under there too and
crawled in myself.”

When Fredenc's winds slackened at
dawn, 24 Dauphin Islanders gathered at the
wreckage of the Ship and Shore and counted
heads., “It was a miracle we were all still
there,” Pete Patronas told me in understate-
ment; A L3-foot-high storm surge had
breached the island itself in two places,

At Guif Shores, & vacation colony on a
peninsula opposite Dauphin, the surge shat-
tered beachfront homes and deposited them
in a pine woods more than a thousand feet
from the mainland shore. One man returned
after the hurricane to see his splintered
house still in place but sandwiched between
a motorcvcle rental shop and a restaurant
that had not been there earlier. Elsewhere,
bare foundations outlined a two-story con-
dominium that had simply vanished.

The waterfront home of Alabama Gover-
nor Fob James still stood because he had
built with reinforcing steel. From the air 1
sgw the Gulf Shores Holiday Inn seemingly
intact, but on the ground I found only empty
cubicles where rooms had been, The storm
surge had ripped out front and back walls,
windows, and furniture. The motel resem-
hied an abandoned honeveomb.

Shores or on Dauphin Island. But never

have the southern and Atlantic coasts of
the United States been more vulnerable to a
deadly hurricane.

For vears the National Weather Service,
Civil Delense leaders, and seacoast preser-
vationists have feared a natural dizaster to
dwarf all others in U. §. history. They are
certain that a hurnicane will someday sweep
beaches and isles crowded with people, pos-
sibly killing many thousands, Such shock
treatment is agonizing to contemplate, but
veteran coast dwellers know that beaches

I?"-ll'l.'.TREI:-'IL'EL".'n"1 NO ONE DIED at Gulf

National Creographic, September 1980



Airborne guillotines flew (n Frederic’s 133-mile-an-hour winds. 'his one missed
any human targets, One of the nation’s most destructive hurricanes, Froderio killed
five people and caused more than two billion dollars” domage,

and sandbar-like barrer 1slands belong 1o
the sea. They do not hope to hold this bor-
rowed land sate from the mexorable wind
and tide

Before the oceanfront building boom of
the past three decades, seaside homes were
often simple wooden cottages on stilts. Their
occupants did not interfere with the natural
surroundings, nor attempt to breast the hur-
ricane in its own areng. When a storm ap-
proached, thev boarded up their cottages
and retreated

NFORTUNATELY, mllions of mi-
grants unfamiliar with coastal life have
flocked to the waters edge. Between
1960 and 1970, asthe U. 5. population grew
12 percent, the number of residents in Atlan-
tic and Gulf coast counties soared more than
40 percent. According to a 1975 Natbonal

Hurricane!

Weather Service survey, almost B0 per-
cent of the 40 million people then living in
hurricane-threatened areas had never expe-
rienced a direct hit by a major hurricane
This wantof experience could be dangerous;
Civil Defense studies have indicated that
many of these people would refuse to evacu-
ate their homes voluntaniy in the face of an
oncoming hurricane.

[urnng the hurncane off-season from
December through May, Dr. Neill Frank
travels regularly to danger areas, trving to
persuade otherwise rational people to save
their own lives. He lectures, advises, and
pleads for recognition of the dangers to life
along the razor-edge of land where people
and oceans merge. dometimes he feels he is
accomplishing little

“Human behavior is even more difficult
1o predict (Conttnyucd on page 375 )



Sitting ducks: [f 0 severe hurricane hits
the central west coast of Floruda, forecast

ers warm, them heaven help the 65,000 peo-
e whose homes dot sandsprits [(he thes

ged from [ampa Bay (below)

t's a disaster that’s waiting to hap-

{Fecd
1
|

©declares Dir. Neil Frank (right), di-
of the Nationa!l Hurricane {enter
Ve have no idea how long it would take to

Ve try o gFlve 12

acuate those people
avitght hourg of warming, but n many
158 that's not enough.™

Of 40 million Americans living in areas

vulneruble to such storms, four out of five
have never had a direct hit by a major hir
ricane. Dr. Frank travels the Atlantic and
Gulf coasts, preaching preservation o)

aches, tougher building codes, and bet-
ter evacuation procedures. Az g last resort,
he fuvors “vertical evacuation"—maoving
people into the tallest, soundest structures
that are farthest from the beach, thus es-
caping storm surges that, coupled with
normal tides, can exceed 25 feet

“People often respond, ‘Someday you

may be right, but we can't do anytining now




hit Tompa came tn 1531

long before the recent boom of retirement

womes and condominiums, Althouen the
nopulation was only about 20000, the
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In harm’s way: With gentle surf at their
doorsteps, condominmum owners at the
Beach House (right) in Gulf Shores, Ala-
bama. enjoved ideal beachfront living
when this photograph was taken in 1978.
Waves raged over thetr doorsteps on the
night of Hurricane Frederic, when o storm
tide as high as 15 feet covered the [ow,
sandy peninsula.

Of this.complex, ondy a few gutted units
survived (below)., One house formerly
alengside the condominium 1§ here visihle
behind it, shoved across a ‘washéd-out
road. Others have disappearsad.

Fortunately, no one antempted o ride
out the storm in these buildings. Large-
scale evacuation of vulnerable areas in

Florida, Alabama, and Mississippi was
officiolly announced the morming before
fredenic come ashore. In this case public
response kept casualties o a miinimum
Hundreds of thousands of coastal resi-
dents streamed. inlomd, jamming hotels
ard shelters over much of the South. Many
left even eariier, perhops mindful of the
killing fury visited on Mississippi’s coast
when Hurricane Camille struck in 1969,

‘People seemed to realize, “This (s ir." ™
says Norman Davis, Mobile Civil Defense
director. "And as long as memories of this
one remain, [ don't think well have amy
trouble convincing people o evocuote
Folks just didn't believe wind could et
that strong.”







than a hurricane,” Dr. Frank muses. " There
are many coastal areac where I don't think
we could gel enough people out to forestall
tragedy.”

Even those willing to flee a hurricane
might not get very far, hampered by inad-
equate escape routes, On the south and cen-
tral west coast of Florida, 200,000 persons
live on offshore 1slands, each linked to the
mainland by a single low bridge. Rising wa-
ter could block these spans 12 to 24 hours be-
fore the advent of hurricane winds, From
the Flonda Kevs, escape to the mainland lies
over the two-lane Overseas Highway, and
in & panic evacuation this could be closed
guickly by auto wrecks or the heavy waves
of storm tides.

Along the New Jersey coast, 100,000 or
more weekenders jam each of several i=-
lands during hurmricane season. Even if
evervone moved fast at the first hurricane
wamning, it would require ten hours to clear
the izlands. Forecasters try to issue warn-
ings that allow 12 davlight hours forevacua-
tion, but under some conditions there might
be less than six hours' notice—possibly oniy
three. Hurricanes pick up forward speed as
thev move north, placing the northeast coast
in double jeopardy,

Late hurncane warnings might not save
many residents of highly developed areas
such as Padre Island off the Texas coast.
Hurricane Beulah sliced the 113-mile-long
island mmto 31 segments only 13 vears ago,
but developers have since built high-rise
apartments and condominiums in the
washed-over areas.

perch onislets of dredged-up sand (pages

374-5), 15 a special danger zone. The
tides of a severe hurricane would probably
smash all these homes to bits,

Engineer Sebastian [V All, executive di-
rector of Civil Defense for Sarasota County,
calculates the force of hurnicane winds and
waves and the damage thev inflict. 1 asked
him what a storm such as Frederic could do
in a direct hit on Tampa Bay. Choosing a
condominmium as an example, D'Alll pro-
duced stertling figures

“Aten-story condominium s about a hun-
dred feet tall and, let's say, a hundred feet
wide. That's 10,000 square feet for the wind

T:L"rlP.-'t BAY . where thousands of homes
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They lived to tell about it. Ben Buerger
(right) stands amid the ruin of his store,
where hie and five neighbors rode out Hurri-
cane Fredericon Dauphin Island. Alabamao
Chne, Pete Patronas (below ), gets a hug from
a friend grateful to find him safe

to work on. A 155-mile-an-hour wind like
Frederic would hit the condominium with
300 tons of force. Perhapsthe butlding could
survive the wind alone, but we also have a
storm surge battering its foundations, and
the density and force of water iz a thousand
times greater than that of air

“1n one blow then,” D'All reckoned, “the
hurricane would ram &, (00 tons of force into
the condominium, more than any structure
could withstand. Ewvery buillding on our
beaches and islands would be reduced to
rubble.” Under such an assault, even the
geography of Tampa Bay itsell might be
drasticallv reshuffled.

Manv of today's overbuilt coastal com-
munities first formed while the shifting
character of beaches and barrier islands was
still poorly understood. Beaches vield to the
storm surges that crash over them and,
when the surf quiets. rebuild themselves,
though not alwavs in the same place. Barner
1islands wander too, sculpted by tide and

Narional Geagraphic, Seprember 1980



wind. Hurnicanes mav sunder an 1sland or
help restore another; some izlands simply
vanish; others appear where there had been
nothing

{oastal counties seeking more 1ax dollars
aften confine and develop migrating beach-
esand islands, Asa first step, sand dunes are
bulldozed or dredged to fill in marshes that
absorbd and disperse hurricane tides. btates
finance road, bridge, water, and sewer proj
ects. The National Flood Insurance Pro-
gram reimburses beach dwellers for storm
losses private insurers will not cover. As
buildings, seawalls, and roads hem them in,
heaches and barrer islands disappear,
robbed of their ability to recover naturally
Interference intensifies when 2 hurncane
strikes: More sand erodes, and more bulk-
heads and jettes go up, In ignOrance oOr
defiance of the role that hurricanes play
in nature.

Hurricanes, like other storms, have their
beneficial effects. They douse forest fires,

Hurricone!

revive drought-stricken wetlands, and stir
up nutrients in coastal estuaries, the spawn-
ing and nursery grounds for commercial
food fish. In the trapical islands, hurricanes
provide much needed rainfall

Moreover, hurnicanes are moderalors ol
the atmosphere, Thev transport beat from
the tropics to the north and help balance
world temperatures. Loid Ironts pour vast
amounts of arctic air into the tropics; hurn-
canes spiral hot air away from the Equator

HERE IS5 AWE, respect, and even admi-

ration in the voices of longtime beach

dwellers when thev talk of hurricanes
They accept it as inescapable that they must
accommodate themselves to the waves and
thie weather Hut developers, vacationers,
and condominium owners contmue to
crowd the coast, and often refuse Lo compro-
mise with the giant storms. Who is night may
become clear only when the next great killer
hurricane finally comes. []
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DOWN EAST WITH

i FRENGH AGGENT

By PERRY GARFINKEL
Photographs by

CARY WOLINSKY

B e
EDEON CORRIVEAU lives on the

edpe—on the édpe of two countries
the edge ol two cultures, the edge of
past and future. From his centurv-old
mill in Upper Frenchwville, Maine
where he runs one of the last buckwheat
vallev, he looks
lown his .--'.; Lre .'|iru| inveway at U. 3
Route | as it s the #nd of 1ts 2, 360-mils

eTinding opérations m th

dvssev from Key “-'nr t, Florida Just across
Lhe ."r.-.-.Ll 15 the -' aint John River and just
AC '-" - FIVEer 15 the town of =i illa‘-.]ZI. ifl
New r'H'JII“- wick. ( ;.::.*.-.'..-.

[ 'his 1s the upper >aint John River Valley
| 0 RITOWTI AS "-j WA WAadskEd ,-.‘||_- rMemoti
region, where the northernmaost stretch o
Maine meets the westernmost reach of New
Brunswick. lies some 200 miles from either
Hangor or QJuebec L manp, pages J86H-
[t 1= isolated by the green "-'|II'|I|I|||-L U
tams. the whims of INniErnaticl :_,_ _..lllr'|
iries, and the guirks of cultural histon

Ihe 60 000 people who live along the
hundred miles from Grand Falls, New
Brunswick, to Allagash, Maine, think of
themseives not so much as Canadians or
Americans, but as citizens of a country in

belween. When Conlinued on page 356) qutet valley of French-speaking folk
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AMILY TREES are fuomily ties on
Elude Landry’s timber farm on the
Canadign side of the Saint [ohn
River, the international boundoary
that runs through the heart of

the Madowaska regiomn.

Wihile Elude sows with his doughter
fabowve), five of his eight sons cut,
spbtf, and load firewood for sale on
bath sides of the river. A nostalgic
supplement o thetir mechanical
eguipment, the fumily horse (Teft)
srtiffs approvingly gt Cloude
Landry's bean funch, and later
provides a slow ride home (right)

The Loandrys are amonyg the French-
spedling majortty in the Moadowasko
region. Many are descendants of
Acadivans, the early colonizers of
present-day Nove Scotia, who wery
extied 1755 after thetr land passedd
fram French to British rule. Though
many families found refuge in
Louisiana, hundreds more resettied
i coaestal New Bronswick, and a small
handful became the first colomizers of
the Modowasks reglon

i85
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I asked 19-year-old Patsy Bernier of Fort
Kent, Maine, which country she was from,
she stated: " The valley is my country.”

Life at this border hasits idiosyncrasies. A
babv born to an American family living in
the town of Madawaska, Maine, will most
likely enter the world in Edmundston, New
Brunswick—szince Madawaska has no hos-
pital—and therefore can claim dual citizen-
ship according to both United States and
Canadian law. Intermarriage between the
valley’s Canadians and Americans is so
common vou need a scorecard to keep track.
Money games are even trickier, with ex-
change rates for Canadian and American
dollars fluctuating with the fickleness of the
weather, A person who works on one side of
the border but lives on the other can make a
career of filling out an income tax form. And
if he is an American working in Canada, he

3586
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must get up an hour earlier than his Cana-
dian co-workers, since New Brunswick
tme s an hour nhead of Maine's,

Despite these complications, the three
border crossings along the upper Saint John
River—at Van Buren, Madawaska, and
Fort hent—are among the busiest along the
entire length of the United States—-Canada
boundary. This may be due, at least in part,
to the fact that the blood of family ties runs
thicker here than do theinternational waters
of the Saint John.

And, as much as anvone's, the story of the
Corriveau family is the storv of the valley,

Gedeon  Corriveau, born in Upper
Frenchville, 1= a loader for Fraser Paper,
Limited, where he has worked 25 of his 33
years. In the valley, if a man isn't growing
potatoes, he's likely working for the paper
industry. Between the Canadian pulp mill

National Geographic, September 19810
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and the U. 5. paper mill, Fraser puts some-
thing on the table of almost every family.

Gedeon’s wife, Aline, was born in St. Hi-
laire on the other side of the Saint John—
*across, She teaches French to second and
third graders. Several generations back,
both their families emigrated from France to
Ouebec and then made their way to the val-
ley. Thev are devout Catholics and attend
church regularly, where the Mass is cele-
brated in French.

“This's gonna be the last year 1 grind
buckwheat,” Gedeon told me in & singsongy
patagis that managed to combine Maine
drawl, Canadian twang, and French twist
He wiped his lean, weatherworn face and
dumped a barrelful of grain into the antique
grinder. “INo matter how I figure 1it, 1 will
come out in the red.” His eight-year-old
daughter Nicole, a hlue-eved blonde, and

Madawaska: Down East With a Freach Accént

Madawask?

= NDING 59 VEARS of dispute

- Ei.'ﬂﬂ&!:b HIEEIWSMMEHM
I"r;aq— of 1842 designited

mﬂﬂ*ﬁf thﬂﬁninljnhn‘{!ﬁm .-
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dark-haired Susan Thibault, one of
Nicole's 42 cousins from across, plaved on
the steps of the mill where buckwheat

sprouts peeked through the cracks.

“Buckwheat used to be a major crop in
these parts. We used it for evervthing. The
walls of my house are insulated withit. I still
heat with buckwheat hulls. Butat this point
grinding buckwheat is more like a commu-
nity service for me. Evervone in the valley
who makes ploves buyvs their buckwheat
from me."” Ploves are buckwheat pancakes,
and evervone in the valley eats them.

In the kitchen Aline poured buckwheat
batter on the top of the wood-burning stove.
Four handsome blond Corrivean girls bus-
tled and giggled their way around, prepar-
ing mashed potatoes, fiddleheads, brisket,
and bread, singing a French song.

“We're probably the only family in town

AR7



who still use a wood stove,” Aline said
apologetically, and didn't seem to believe
me when I sadd many of my urban friends
would envy her that, Steking the stove, she
told me: *I don't make ploves much any
fTiare .J_lll.l J]'.|J|.h [j!Hl." .'Ili.l'lll 111‘“'1][' are % 1'rj=.
particular about their ploves. Some sav vou
shouldn't thp them. Cook them one side
ondy. Evervone has their own recipe.”
~teaming hot and buttered, or lavered with
baked beans and molasses, then rolled up
and eaten with the hngers, Aline's ploves
wiere impossible to resist

Maother Tongue Onee Forbidden

Ower dinner Lhe conversation was politely
in English. If T had not been there, thes
would be speaking the local French, o com-
bination of Canadian French and an archaie
iiom traced to 17th-century France and
aced with the nautical terminology of those
French ancestors who orimnally settled and
farmed a land that they called "Acadie—
Acadia—along the shores of the Bav of
Fundy and its inlets. A mayority of the peo-
Pl In the LT Sl Jllirn 1||-'.i-|:||l:‘_'-. _1_-1*.‘-1|-‘. this
dialect as their mother tongue, but until ten
veurs ago Maine forbade children to speak it
in school. Then, in 1970, valley educators
desigried a bilingual education program
with a erant under the Elementary and Sed-
Education Act, and it became a
muodiel program throughout the U, 5.

[ zot a look at the bilingual program when
| accompanied Nicole to her second-gria
Prench class at the Dr. Levesque School 1o
U pper Frenchville, The teacher, Clandette
Paradis Violette, told me before the class
started, “The parents who were denied the
right to speak French are delighted their
children can speak bilingually now.” She
knew because she was one ol those par-
ents. “Most of these children's great-great
rrandfathers were Acadians: But at this age
they don't vet grasp the concept of ances-
Irnv—Lhough 1IL's never too soon to try

she opened the lesson with some Acadian
in French, Tarning to the group of
voung faces, she asked, "Our dlatent ces
\radiens? Who were these Acadian=?™

“Indians?" tned one voungster

Nicole raised her hand, pushing it

pndan

qd

histor

igrher,
bubbling with enthusinsm_ “They were peo
ple who came from France,” shée nnswered,

English, She was right, ol
French colonists came m the 17th
cenfury to what 15 now cojastnl Nova Scotia
and the Hav of Fundy. They brought their
own dialect from the provinee of Poitou,
satith of the Loire River—along with their
own customs, food, and dress, plus an inde-
pendent spirit and the farmer's stubborn
streak. Altlernately controlled by the French
and the bnghish, they were fipally ordered to
tnke an oath of allemiance in 1755 o George
[ of England. When they refused, Gover-
nor Charles Lawrence of Nova Seotin calléed
all men and bhovs

.5-'||=i.il. ..-I.]|.'-. |:|.-

e
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Each passing winter adds creaks and character to an old barn near St




Apatha, Maine, where tire chains await their next bite of New England snow







I'FE STORY tn wood
'-!I'II !'I :'.'I'!.'L'.'- s
A [fred Mormeaulr of
Edmundston uses his
recently discoverod
falent to depict people,
animols, dnd experiences
frovt s poast. Svmbol of
Muadawaska, a life-sice
prrcupineg wias made with
6NN toothicks and
1= thi pride of Alfred’s
iredtions, Human
pprtrovals, [tke those o)
his mother washiing
CHOTTEs |'|I.I LT l'[l.'_ﬂl
nd a friend on o Smow
rialler (helow ), Deating

il path to clear public

roads, were carved on a
«etle of one inch to a
foot, m-Alfred s youth
wirlley women still
remioved the fiber from
flax by ¢rushing thi
stalks tn bravs
(bottom). According

to one [ocal tradition,
the term Bravon, which
marny residents call
rthemselves, was dermved

from this tnatrumert




(Continued from dage 388 ) Lo the
5t. Charles Church in Grand Pré and or-
dered the eviction of all Acadians—"le
grand dévangement.” At gunpoint they were
herded onto ships and scattered from Que-
bee to Louisiana.

Ower the vears small groups made their
way back to resettle along the Saint John
River. In June of 1785, a band of perhaps ten
fumilies came ashore at St. David on the
sputhern banks, and soon had settled both
sides, The names of those first settlers—Du-
perre, Daigle, Cyr, Fournier—echo toduy
throughout the Madawaskn regon.

Local interest in Acadian history 1s
growing as fast as fiddleheads. In 1979
Madawaska, Maine, celebrated its second
annual Acadian Festival Week, simulta-
neously commemorating June 28—declared
Acadian Day by the state of Muinein 1978-—
and the 375th anniversary of the landing of
the Acadians in North America.

For many residents getting their first ac-
curate view of their own history, Roger Pa-
radiz of the University of Maine's Fort kent
branch is the vallev's walking encyclopedia.
A slight man with a thin mustache and a
tired voice, this historian iz the impassioned
leader of a move to save bits of valley culture
hefore they are homogenized in the 20th-
century American mixing bowl. He has put
together one of North America's largest col-
lections of Acadian folklore.

One day he took me off to Edmundston to
meet Alfred Morneault, who might be called
a nouvean folk artist. At 77 Alfred had a ro-
bust lnugh and high red cheeks. He wel-
comed me into his house and with great joie
de vivre, though in barely understandable
English, he discoursed on his powerful,
primitive wood carvings (preceding pages),

“Come,” hesaid. “Look.”

In the middle of his living room, next toa
life-size wooden blue heron, there reposed a
replica of a white porcupine, the largest
had ever seen. On its base, scribbled in
Alfred’s scratchy hand, was this less than
modest description: 1 am albmo and mavbe
a unigue structure inall the world. "

“I whittled mavbe 6,000 toothpicks for its
spines,” Alfred said. "I feel it's my best
work. 1 sold about 30 pieces to the National
Museum of Man in Ottawa, though it was
hard to separate my collection. 1f 1 count my

394

time, materials, and mileage 1 could get a
small fortune for the whole collection,”

“What was vour inspiration to start all
this?" | asked.

*Roger came to me four or five vears ago
and said, " vou don't share what vou have
in your spirit, it will be lost forever.” "

Roger said, “But T didn’t think it would
come Lo fhis "

What it had come to was a basement full
of small carved wooden figures—people,
buildings, horses, logging haulers—all dis-
plaved on large sheets of plvwood in exact-
ing detail to a scale of one inch to a foot.

“These are scenes from the valley logring
life—scenes from my life. Historre vect—
my personal history, Each carved figure
represents a real person in my life.”

“You were & logger?" | asked.

He laughed. “That—and 44 other
things." He pointed to a group of figures.
“Here's the first lumber camp 1 worked at,
back in 1920, This man turns the gnindstone
while this man and horse pull the logs."

Logging u Hard Dav's Work

At today's Jumber camps vou will see
more giant skidders, mammoth harvesters,
and merciless mechanical debranchers than
horses and grindstones. But you will still
meet families operating in the old ways—
like the Landrvs, whose 1,900 acres of
wondlot sit in the saddle of a green valley
township on the Canadian side.

As did his father and his father's father,
Elude Landry along with his eight sons and
one dnughter harvest their own wood, put-
ting strong backs to heavy chains, hauling
SO-foot logs with a hefty horse—the whole
day laughing, cajoling, cavorting, taunting,
and having a grand old time (pages 384-3),
They are people whose sirength—aof hack
and character—bear out the local boast that
Paul Bunyan was born in the valley,

“This land i= myv hfe,” Elude shouted
above the noise of the flathed truck as we
bumped along a dirt lnne into the woods for
a day's work. Three Landry boys—Luc,
17, Georzes, 21, and Claude, 25—horsed
around in the back of the truck. "Some guy
from Toronto offered me 524,000 for a par-
cel I paid practically nothing for just after
World War I1. But I'll never <ell. My chil-
dren will always be able to work this land ™

Nattona! Geogrigphic, September [981()



ONS AND DAUGHTERS, nephews and rileces, aunts and uncles! In her

home on Eagle Lake, Maine, fuliet Perreaudt basks under the gase of 215
famidyv portraits. including & children and 22 sraondchildren, Such ealleries
3] . i .

are found where the family & st the warp and woof of

[t's hard 1o imarine anvone working the
land harder. A well-drifled team, they cut,
split, and loaded three cords of hardwood In
LWy I'."ll,lrf

v sell 1,000 cords a vear

Most of the wood that comes out of the
region's rich spruce and fir concentrations is
harvested by companies ke Fraser, the val
lev's bigzest, founded by a sagacious Scot
named Donald Fraser. The company start-
¢d a sulfite pulp mill in Edmundsion in
1918, and mn 1925 opened the paper mill in
Madawaska. Today Fraser Inc
Ing and harvesting 1. 8 million acresof prime
timberiand (of which it owns more than 44
percent), and it manufaciures more thai
400,000 tons of fine paperavear. If vou have
ever read a Sears Roebuck catalog, vou have
touched Fraser paper,

Five-mile-long pipes pump 950 tons of
_ under the international
bridge from Ldmundston to Madawaska, a
svmbolic ambilical cord of
cooperation. Fraser, a Canadian company
exports pulp Iree to its Amencan

[hev se
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papec-producing mill, eliminating the high
tarifts levied on Clanachan paper mported to
the United States, T
the 2,200 vallev people emploved at the Ed-
mundston and Madawaska mills and offices

5 ] )
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at pipe is the lifeline of

(RLEES &
From Fraser's administrative office in
Pdmundston [ drove 40 mules of unpaved
roads with 37-vear-old Jefl Leach, a Cana-
dipn who oversees ( 6N ACTES
as woodlands manager. We were heading
north to Camp 69, one of Fraser's typical
harvesting operations
Lhe Madawaska Kiver
“It's hard believe now, but the
Madawaska River was completely covered
| mules—yvou couldn't even
the water, ehrf—uontil]l 1969 when we
stopped using the river as a means of trans-
portation and storage. We found out there
wis more wood underwater than above.
When we cleaned the river out, we pulled
the bottom. ™

Camp 69 was buzzing with activity when

osé Lo two mil

driving parallel to

Fis

with wood lor |
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we got thére—literally buzzing from the
deafening sounds of chain sawz, tree har-
viesters, grapple skidders, and house-size
slashers, Like an angry, gnawing, single
clawed big vellow monster, a harvesier was
dropping trees as though thev were annoy-
mg weeds, Kelentlessly closing in on one
particularly formudable tree, the monster
grabbed it at its base. Two sheets of heavy
metal cut through the trunk. The crunching
wood sounded like bones being ground. You
could almost hear the tree cryout. The brute
vanked the tree from its home of 80 vears and
turped slowly, the tree danghng from its
claw until it was dropped onto a pile.

Gerald Quimper supervises the camp of
H5 men who ||:'||L]|4|'L' 58000 cords of wood a
yvear, It is a life of cold, cut, and splintered
hands, unshaven faces, tired eves, weary
bodies. Thev live in long bare-metal (uon-
set huts or in newer, sterile five-room trail-
ers, two men to a room. Privacy is mimmal,

“¥es, it can get lonely up here for us,”
(rerald admitted, relaxing bv the wood
stove. “But the supervisor's salary compen-
sates for the loneliness, ™

Living Between Two Worlds

“We were the forgotten terntory,”’ said
CUmnetl Clavet of Edmundston, who 15 doing
evervihing he can to help people remember
it, *I would sav it has to do with the fact that
Madawaskans had to live so long without
knowing whether thev belonged to the Unat-
¢d States or Canada. Look here.” he =aid,
pushing a map at me. “For 59 vears this area
wits A bone of border contention because of
vagueness in the 1783 Treaty of Versailles,
ot until the Webster-Ashburton Treaty of
1842 could the people of the val
country. But by declaring seventy miles of
the Saint John River the border, that treaty
effectively made an international commu-
nity of the valley, and in many instances

¢v claim &

NDING ITS STINT as an
tnternational boundary, the
Saint John River flows under a
fleacy morning mist toward
Crrand Falls, New Brunswich,
Parceled (n narrow strips, farms here

offer each family o shore of woodds,

pastures, and fertile bottomlands.
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19795 Fotre Broyvonne,
Edmundston’s folk
festival, was a contest
celebrating the valley's
buckwheat plove. Unlike
rraditional pancakes, ployes

ire usually cooked on one side

grly and commaonly eaten
0% o oreqd substriute

The families of Alberic
Peiletier and feannine Albert
welded a 'l_'1'|'|.f-.'.llr-r.' of botler
plates (left} large enough
for 15 gallons of batter
(below), The cooks cheered
their creation (facing page),
which, measuring eight feet
(bottom) and declared

edible. won hands down



ILENT REQUIEM: O
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parishioner in Lille, Maine, Al

Dhibe mourns the closing of he
[k Of funds. Now

moamy Lille families worship

church for
in Grond Isle, another of the valley's
all-Catholi

C OIS

divided families mto two nationalities.

“1 prefer to call myself a citizen of La Ré-
publique du Madawaska," Onell earnestly
declared. He was refernng to the original
name for the territorv, barrowed from the
Malecite word meaning “land of the porcu-
pings,” an apt image for the spmetimes
prockiy vallev characters, Now Unell un-
furled a flagof the republic, then pulled out a
driatt of the republic's constitation,

Wail a s VT this a veal republic? I'n

Yorth Americal? Or am | il

e ot

COTIEredl

40

§ ]
the eader of an

internalional consprracy!

But before my mind could run wild, Oneil
Wwas Qquick 1o remind me the republic 15 a
mvth. 1The Republic of Madawaska has no
political clout but = playving The Mouze Thal
Roared o attract attention to itself

To that end Edmundston plaved host
summer to the first annual Foire Bravonne
(A brav.

HSL

A todl regonal farmers used lor
flax, hazs become a modern-day
symbolfor Madawaskans. ) lf there wasnota
Mardi Grasof the north before, there s now
The downtown streets were blocked off and
jammed for a week with 70,000 people
['heir high-spirited French blood ran hot as
thev cel their ancestrv in cuasine,
dance, dress, parades, and competitions

The highlight of the occasion was the at-
tempt by Jeannine Albert and Alberic Pelle-
ter and their families and friends to make
the world s largest plove, with bulky and un-
cooperative pans, poles, paddles, forklifts
and tractors. When they [inally poured the
batter, it oozed to eight feet in diameter and
thiy fully joined hands and broke into
spontancous song and dance around the im-
ausible ploye (preceding pages),

H-_:r ﬂlrnllnrl here even the largest pancake
is hirmbled by the lowly potato, as this local
“"Polato song” laments:

Fra et

I'am a farmer on the Samnmt John Kiver

{ pland potatoes to pay (he tneome Lax

The coliec ¢ arrived and ey ar
encamped ab 5t

Fhev've come to take

! i J

W O HEEELY YOG

vy M
_I_.._:||'|I|'I|'-|'

whal [iitie morney

‘Haked, mashed French (nes?” the

waltress asked ., as all wartressesin the valley
automatically inguire

*No potatoes | thanks,"
still remembering an overindulgence in
oversize ploves. By the look on her face |
knew | had committed the ulttimate insult
nere 1n polato country

Ihe vallevis, and has been fora longtime,
one of the gest potato-producing regions
in the Unite The Amencan side 15
part of Mamne's Aroostook County, which
accounts for 90 percent of the state's har-
vested acreage. In potato production Maine
ranks just behind ldaho and Washington

From the air the ".'.L“L":'. ApPEarsasa pat b
work of brown corduroy overalls, held up by

.ll.|,'|.'l. J '-.'.'I.'.l.h'l':_l_'l.!..

[ |
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long green suspenders leading to the Saimt
John River—remnants of a centuries-old
method of farming which gave everyv farmer
access to the river water. Part of the reason
potatoes grow so well here is the valley's nat-
ural drainage svstem plus a good ratio of
clay, sand, and organic components.

Potato farming in the vallev is 2 gamble,
akin to Russian roulette. Why the average
price per barrel for U. S, No. 1 grade pota-
toes was 516,44 1n one vear and $2.08 the
next keeps brokers at the New York Mer-
cantile Exchange perplexed—and Maine
potato farmers poor.

Apgainst such heavy odds, | wondered.
why did people choose this way of life,

“We were born in the business,” was
Adrian Morin's fast reply. Across the Kitch-
en table his wife, Riola, threw up her hands
and laughed, “We were born to starve.”

Certainly they were not born to get rich.
In 1977 the per capita income in Arpostook
County was under $4,000, In 5t. Agatha,
not far from the Morins. it was even less.

Adrian smid: "My father worked this
farm. I was born at my brother Roland's
place, up the hill, where grandpa had
hiz farm. For a while 1 worked construction
down in East Hartford—20 vears ago there
was big money down there in Connecticut,
But I didn't like that city life. Then I built
the sawmill in 19537. In 1958 it burned—Ilost
all my money. When my father retired, my
brothers and I took over the farm.

“Today my sons are planting their own
three acres. That's how I started. My father
gave me three acres to work. They were
shining like gold. I was more proud of thosze
three acres than of what I got today.

“In 1965 there were three and a half mil-
lion farmers in the nation. Now we're less
than two and a half. It gets us to wondenng
whether our bovs should go into another
business. But what can we do? Nothin', It's
just somethin’ we got in our blood.”

The river, like the land, is also in the
blood. The valley folk sing of their River
Saint John:

Blessed be our ieavenly Father

Whao placed our cradle upon liese shores;

May the pure waters of the river someday
caress my grave.

The Indians called it Oo-las-tuk, the

Muadawaska: Down East With a French Accent

Goodly River. From its source deep in the
woods of northern Maine, the Saint John
River flows more than 400 miles before emp-
tving into the Bay of Fundy. At the eastern
end of the river is Saint John, New Bruns-
wick (population 90,000). Far to the west is
Allagash, Maine (population 650), If the val-
ley is a place apart, then Allagash—or
Moosetown, as people downriver call the
isolated town—is a place bevond that.

“Damn Dam" Threatens Scotch-Irish

The names on the mailboxes change sud-
denly as you approach town, Pelletier and
Sirois and Daigle turn to McBreairty and
Kelly and Gardner. The Scotch-Irish came
here in the early 1800s, looking for a place
the French hadn't already settled. They are
a clannish lot. Marriages between cousins
and other relatives are not uncommaon.

The woods and the river are what these
people know best. Driveways and lawns are
strewn with skidders and haulers on one
side, canoes and outboard motors on the
other. But now this whole way of life is
scheduled for demolition

Allagash, I feel, may become only a foot-
notein the wake of the proposed two-headed
Dickey-Lincoln School hydroclectric proi-
ect, “That damn dam, " as the dual facility is
referred to in some vallev arcles, 15 the larg-
¢st public-works project in New England's
history and one of the most controversial.
Ever since authorized by Congress in 1965,
it has pushed emotions to overflowing from
Maine to Washington, 1. C.

Some chamber of commerce elements,
looking toward a boom economy during
construction, voted in favor of it, Environ-
mentalists, on the other hand, condemned it
for the potential destruction of wilderness,
not to mention the rare Furbish lousewort.
Still others pointed to it ac a nonpolluting re-
newable source of an even rarer resource—
energv—and as a means of controlling the
spring flooding that damages urban proper-
ties and potato hields.

With construction slated to begin in 1983,
the fate of the project 1s unresolved. But if
built, its impact will be tremendous, The
G44-megawatt facility will cost about
5825,000,000; the larger Dickey Dam will
rise 27 stories and stretch two miles across
the valley just above the confluence of the
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maint Inhnand Allagash Rivers. It wall flood
PR milesof nivers and streams, 76,000 getes
of ttmberland—and part of Allagash
[“hat last item irked Allagach teacher Bob
O Leary. "What does the dam mean to me?
It means 112 {amilied here in Allagnsh wil
i Ii.! -Z'l.:lll.. :I"-Il"ul '.'|!|| Fii T [ tist fin-
] hutldineg g2 340,000 home along the
anks of the Allagash a mile from here. [
will be fost if they banld the dam, And, vou
cnow, those people in Washington can tell
s to the penny what the dam will cost, bl
they still haven't told us what theyv'll pay us

tor our homes
(e Familv s Most Precious Crop

Lf vou surmise that home and familv an
important in the valley, vou miss the point
thew are everything
| was introduced to the Minal Caron fan
v of Fort Kent as one of the most successiul
potato-larming famities 1 the valley., But

wcoording to Mrs, Caron., potatoes were nol
the family's most important product. She

pnched my elbow and asked, "“Woild vou

like to see our best crop?
L e ving room was litke 4 shrine to her

lamauv, s wills ined with photographs

portraits, snapshots, cameos, tintvpes, de-

i e e Linte Iy i wae totro
i | 1 ! 1s I

IEIII i 'j. I3y PIOXY, '-'|II.I by l if 'R 'Ii:lli":".'

8 grandchildren, and a couple of great-
grandchildren. “some have moved 1o Con
necticut, but we are all very close. Famil
M*UnNIOons are YvYiery -!!l'l"l.' W ASIONS |-:II_

maost special 1s Mother's Diay
Sowiadays three to hive children in a fam
v are not out of the ordinary. A generation
ago 1t was mine to 1.3, For sheer numbers the
! L. Prancois de Madawaska, New
Brunswick, must take thi tke, Heliodore
ind Marie Cyr have had 27 children

Next to lamily s laith
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HE CLASS OF '79_ all
fve of them (rght), wiil
RoL 0 dOwn on record
as Lhe amallest in
Allagash, Maine, d
scotcn-Irish comminity ar
the western end of the
valley. In IDG9 here wer
prly two graductes. Whar this
bowers of 650 [ocks in si=e, [t
s up for in scraoppiness.
For two ywears running, the
school gornzred stale
champuonships [ girls
busketbail

Mhe small populations of
many vialley Lowrns owy
pothine o small families.
Marie and Heliodore Uyr
fabowe} of St. Frangoiz, New
Arunswich, parented 27

chtuldren tn 30 yvears.







s language loses his faith, " The strength of
faith 1n the valley 15 visible everyw here, In
'!|_‘|_l;_' _'ll_'t'lllll!':! |'Ir'l'ii'|||'13'h e :ll]rr'.'l.'q‘l'l Fil |.'|‘.'l‘l.'l.'
their classes for “ release time, " during which
they recerve religious mstruction, otherwise
not permitted in Maine schools. In the
homes, a picture of the family priest shares
the wall with the children's portraits. 1n the
fields ench fall, priests go through the valley
performing Mazses in potato houses where
potatoes are stored before shipment,

But it’s the church itself that impresses
maost as you dnve throughany town: it 1s1n
vartwbly the largest, most elaborate edihce,
and the focal point af every village. The only
traffic fam= in town are on SUnaays.

A Temptation and o Proposal

Manths after leaving the valley—back in
my urban environment where 1 sometimes
wonder whether all the amenities are wort
the price, where it sometimes seems Unnatu-
ral to be hving 250 mile=s from myv parents,
where [ sometimes feel anonymous in the
city's sea of humanityv—I find mvself valu-
ing the virtues of these valley peoaple more
and more. [ am often tempted to trade urban
slick for country hick and a4 warming eve-
ning singing old songs with old friends

But of all my valley memories, it is the
face of cight-vear-old Nicole Corriveau that
keeps coming back to me, circled ingold, an-
gelically pure. Bright eved, narve, but learn-
ingfast, Nicole is the upper Saint John River
Vallev, (Child of o mélange of cultures, a
child of our times—the vallev's most valu
ahle natural resource

“Iflcome hackin 15
me?" I asked her one
hut did not answer, later gigeling over my
proposal with her cousin. It was 1 who was
being naive. In 15 vears Nicole would
change—as the valley would change. But
one could hope []

‘ars, will vou marny
v: She smiled coviy

Vi
ia

ITCHING IN at an early dpe,

Sharon and David Ouellette of St.

David, Mamne, help clear their

father's faorm of rocks, prior to

potato planting. St bowmd
together by family, faith, and language,
Madaowaskans ke the Ouelletres hark
hack to a simpler time.

AR










T FIRST I could see nothing bt o taygt
white anchor line and murky
green-grivy water above and below
as 1 descended hand over hand

through increasing gloom. At 120 feet the
view became strangely lighter, then whate,
like a snowheld extending in all directions

1 suddenly realized what the snowitield
was—squid eges, millions of them. Aban-
doning the anchor line, I finned down into a
hank of soft, cvlindrical clusters of ege pack-
ets, each containing hundredsof developing
voung. 1 had landed in 4 manne nursery of
colossal dimensions.

My partner, photographer Al Giddings,
and I were delighted. With this dive near
Califormia’s 1slaned of Santa Catalinag, we
were initiating a seasonal study of marine
life a=socinted with offshore forests of kelp,
or segweed.

Catalina, belonging to the southeérn
Channel Island svstem, s separated by 20
miles of ocean from Loz Anpgeles. For the
mast parl Greater Los Angeles’ seven mil-
lion residents are unaware that within a
score of miles to the west of them ancient and
beautiful submanne cities feem and pulse
with life in response to seasonal changes lit-
tle felt on land.

Among the marine forests rimming Cata-
lina, literally mtllions of tiny animal res-
dents may occupy a few strunds of kelp,
creating an underwater metropolis tha
rivals a tropical jungle in color, diversity,
and sheer abundance of life

Across the broad white expanse ol sguid
capsules Al beckoned me, pointing to n
slender, silvery squid hovering molion-
less. above the nursery. 1 approached cau-
tiously, holding my breath to avoid emitting
a stream of bubbles that might frighten the
elistening creature, Atlength it floated afew
inches from my nose. For a moment the
squid and 1 eved each other, one superbly
equipped through millions of vears of adap-
tation to life in cool, dark oceans; the other, a
curnous visitor on & | 5-minute passport pro-
vided bv an air tank and reépulator

Very slowly the squid glided away, tail
first; itseyes fixed on mime until I lost sight of
it in the green-grav haze. | wanted to follow,
to see i theére were others nearby Lo account
for the profusion of sguid-in-the-making,
but time was shorl. At this depth, withoul

Undersea
World
ol a lelp
Forest

By SYLVIA A. EARLE
Photographs by AL GIDDINGS

il i el

A submarine metropalis thrives off the
slond of Santa Cataling, California, where
kelp beds harbor more than 750 varietics of
fish and invertebrates. Exploring this ocean
city, the author finds o field of sguid ege
capsules deaped with kelp (facing page)
Hundreds of eges fill each capsule,
wrharmed by young sea urchins {above).
At the surface foverleaf) giont kelp and
plumes of lapanese sargassum form huge
canaples, The number of tiny animals on
a.few glant help plantz may rival the
population of Greater Los Angeles:
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decompression, Al and I had scant minutes
to record what we could of the undersea for-
est community

Twao tvpesof kelp are especially conspicu-
ous near Catalina: Macrocyitis pyrifera, or
giant kelp, sometimes known as sequola of
the sea; and a deep-sea relative, Pelagoph v-
cus porra, nicknamed elk kelp for its antler-
like shape.

In clear tropical seas 1 have found sea-
weeds living at depths greater than 600 feet,
but in less transparent temperate waters
most plants grow within 150 feet of the sur-
face. In the environs of Catalina the giant
kelp 15 common in depths to about 60 feet
Below that, plant life becomes increasingly
sparse, except for occazional stands of the
bizarre-looking elk kelp and other deep-
water species.

Elk kelp iz well named. A lacy rootlike
holdiast supports a main stalk crowned by
a single gas-filled sphere that sprouts a pair
of antler-like branches. By contrast, mant
kelp has a massive holdfast at the seafloor,
topped by numerous ribbon-like blades,
each supported by a gas-filled sphere

The z=quid nursery wis lodged in a stand
of elk kelp. Arching here and there among
the densely packed egg cases, dark stream-
ers of Pelagophveus rose toward the surface
far above us. As I turnéd to look for more
abundant stands of elk kelp, Al glanced at
his watch and pointed skyward, Our pass-
port, for the present, had expired

El."l[.l Plants Banded Like Birds

From that initial dive our research into
marine life associated with kelp forests pro-
ceeded an a vear-round basis, With support
from the University of Southern California
and the California Academy of Sciences, we
collaborated with James Cover, a marine-
brology graduate student from USC, and his
co-worker Alexandra Zauge-Haglund.

In cooperation with other scientists at
USC's Catalina Marine Science Center, Al-
exandra and Jim conducted such research as
the banding of individual kelp plants and
the frequent measurement of growth rates
For our part Al and I dived regularly in
Catalina's kelp forests, photographing sea-
sonal changes throughout the vear and doc-
umenting them

Our ultimate goal was to develop a better

414

Younyg blades on a frond of glant kelp
(right) are buoyed by gos-filled bladders.
Tiny animals, like the colony of
brazoans on the third highest blade
attach as blades mature, The anchoring
holdfasts of varous kelp species
fbottom) shelter creatures (ike the
brittle stars wrapped around the bassd
Bands identify elk kelp (below),
which grows ondy in southern
Califormia and northern Baja waters,
during @ growth-ond-longewvity study.

Varfonal Geographic, Seprember 980






undersianding of the manne ecology around
Cataling blsewhere Califormia’s explosive
growth has altered the coastal environment
anrd there 1= much to be learned from those
undersea areas that have so farescaped ma-
jor damage

Al and I chose the dead of winter for ou
next dive. alonge the submereed clifts of Cat-
alina’s tiny neighboring islet. Bird Bock

Above water, brown pelicans and black
COrMmOorants 1 |':I o Ith ss |’[_'_'-| :.1|_.||_- or
chwoice percheson dark, cragey points, 1 hir
tv feel below, energyv-mving sunlight shaft-
.-|'| LOMOUEND A Ci '!"||:. 1l f._’l-!l!-\!,'_'l Il_ll'.'l'ri
blades, where schools of tish called black
smiths swept among a tangle of fronds

pages 420-21). In tropical waters 1 havi

studied relatives of these small damselfish
ind compared their omnivorous habits with
thase of whole famiilies of coral-reef fish that
are adapted primarily as herbivores

NAT-
rot fish, surgeaniish, rabbitfish.

At Catalina, as1n oold waters around the
world, there are only a few kinds of plant
eating nish. Flant rood enters the ecosystem
via numerous small bemgs, thousands of
invertebrate animals, [ wanted to see these
minute creatures and (o trace the chamn of
events that [ollowed. W ho ate em

Almost immediateiy 1 fon

ANl 8 YOraclious

erazer on aleae—a sea hare. relative of
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Walching predatlors and prev in action in the =ea that would determine the destiny of

the sea gives me greal respect for seatood mulions of aguatic lives during Lhe vear

Carnivores, such as tuna and cod, reguire thead. At depths ranging Irom 30 to 60 feet

theé conversion of thousands of pounds of rock surfaces were carpeted with peawis

minute plants through a complex chzain to  sprouted Macrecysiis blades. 300n a new

make a pound of fish. Herbivores, such a forest would appear, with plants sometimes

the highlyv prized species of abalone, require growing as much as two feet a day

far fewer plants tovield a pound of protein In deeper water, 60 1o 120 feel dowr
In general it is more efficient in terms of  widely spaced voung elk kelp planls were
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r M ers&dd ||-|;,': Fr |.|.II af




then reco ="1=';|--'I th EEyes of an octopus, peer

ng intently into mine, less than two inches
from ms .J'..||.

The mottied-brown creaturs
regard me with serene indifference. I turned
to leave and nearly bumped 1nto another oc-
topus that was inconspicuousty Hattened on
: ledge near the opening. 1 tollowed the out
UNe-OF LE OOV O LI SEC0T §

covered that the tip of one slender tentacle

seemec to

intmal and dis-

entwined &n arm ne othel
“An, spring!

w hnatever if was th

b.rps and young of mhinite variety were

vident at every turn. Sea hare miniatures
(v ocean floor, and leathern

egg cases of the small prehistoric-looking
h._--u and horn shark

E
veretation by

[ thought, and feft them to

It 1Y wWere aboul

DroWw .:l'l_i L |'.""1
& were langied
rilliant orange

blissiully unaware of

AT LG
gartbald

its =tatu=s as Califorma’s state

Lipage 119},
marine fish,
hovered over a well-groomed lawn of zoft,
threadlike red algae ten .
nursery ground

Amid the fine red filaments lav hundreds

of glistening spheres, each containing the in-
_'._'I.Il'- ntz necessary to form a creature witl
'IJ" er-rimmed eves and a gracefulls
='|_._rr-r| 1 Bl "'.. -I.l.-_.lil il WILL SCH n-'- ”p '"'w-'l'
E emhbrvo contamed the makings of a

=i
o010 Q1sBOSs1 0N
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tem designed 1o ensure 1LS OWner s survivil

ot all would make 1t My presence dis
tracted the FATENL eNougn 1o allow a smal
v 11sh 1o dart in and eal several ol
the garibaldies- Aware Lthat | was
in ntruder, I backed awav and presentls

headed for the surface

Fourth of July Fireworks — Underwnte:

Holidav fireworks ifluminated the mghi
skies of Los Angeles, while underwater Lob-
served & gRiaxy flashes of Iving
ight, sparked by my motion in the water
hioluminescence 185 evident in maost
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My arms were clothed with siver as |
swept Iorward; behind me a glowing wake
marked my passage. Explosions of light
bombarded my face mask, and | felt as a
space traveler might—weightless, ghiding
among countless constellations through
black infinity. A bold streak of Light ahead
disrupied my momentary reverie; some-
thing large, startled bv mv approach,
streaked away, creating a sparkling trail: a
hwving comet

As I watched the creatures of the night in
action, I was keenly aware that [ too might
be watched, It bad happened earhier. W hile
swimming along the shore of Bird Rock, |
became aware that | was being scrutinized
bv an inquisitive harbor seal. A fish pred-
ator, this bewhiskered sea mammal with its
catlitke expression i5 itself on the menu of
at least one now-and-thén visitor to these
waters, the great white shark

Although 1 admire these slesk, glant car-
nivoresand urge their protection as valuable
members of the ocean's ecosyvstem, 1 am not
greatly dizsappointed that | have vet to meet

one face-to-face while diving at Cataling, or
anyvwhere else during thousands of under-
water hours, Encounters with some of their
relatives, however, are common—and can
be a source of distinct pleasure.

The air and sea temperatures were both
above 70°F one fine day in summer when Al
and 1 set off to observe some of Catalina's
large sharks. We swam down the seaward
side of Bird Rock through a startlinglv
abrupt thermocline. "Who needs air conds-
tioning?" I thought, shivering as we entered
the cold water that flows near the base of the
rnyv islet.

Ninety feet [rom the surface., we ap-
proached the gradually sloping seafloor
Golden eves with fixed expression stared
from a brown-gray torm resting on brown-
grav sand. I focused on the body of an angel
shark, superficially resembling a great lobed
and elongated pancake, nearly as long as |
As I reached to touch a sprig of pink algae
that grew on its back. I brushed its rough-
textured skin with mvy elbow

The shark quivered shghtly, then “flew™

Arure halo on brown algoe shines only underwater, where [ight
refraction crectes the soft iridescence. The low-iying species, less than a
foot at maturity, grows outside the shadow of giiont kelp te capture suniight

Lindersea World of i Kelp Foreat






Feariless crew of cleaner sSHrmp SCOLES
pargsites and dead Tissue rmom a moray
el (left), though ventures into the
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and, undaunted, begins another

ambulatory feast

snall (above)



witha slow-motion borst of energy and glid-
ed like a limp handkerchief to a landing, on
top of another angel shark. Both then ex-
ploded into momentary action, moving in
separate directions, and each landing on
other sharks that in turn disturbed others as
they settled back on the seafloor. More than
40 of these gentle carnivores occupied an
area less than 60 vards square—amid a scat-
tering of orange and red bat stars.

Ina nearby stand of elk kelp, angel sharks
shared floor space with relatives of ancient
lineage, the egually benign horn sharks.
“Benign unless vou happen to be two inches
long,” I thought, considering the vared diet
of small fish, mollusks, and other animals
that nourish these small-mouthed sharks.
Horn sharks, in turn, are sometimes on
the menu of their larger relatives.

As In human society, the guestion of
who's boss under the sea tends to vary, de-
pending onone's point of view, Sharks may
be regarded as formidable neighbors by
some members of the community, but to a
delicate pink plant the nose of an angel shark
may simply be a fortuitous parking place.

Sea Storms Uproot Seaweed

In October word came from Jim Cover
and Alexandra Zaugg-Haglund: “Some-
body has found one of our tageed kelps on
& beach two miles from the study plot.”

Bv that time Alexandra and Jim were well
along in their studies of growth rates and
longevity of kelp. Each elk kelp plant in sev-
eral scattered areas 12 vards sguare had
been banded around the stalk, a procedure
reminiscent of birdbanding by ornitholo-
gists. We hadn't expected any of our plants
to be migratory. but nearly all of those
marked early in the season were uprooted
by storms before vear's end and had drifted
to unknown destinations. At least we now
knew the fate of one.

By sutumn Jim and Alexandra were able
to plot the rate of growth and determined
that voung elk kelp settling early in the
spring grows more rapidly and attains great-
er size than plants that begin hife later in the
season., Although not as luxuriant as giant
kelp, Pelagophycus nonetheless grows as
much as 25 feet In a vear's tume, one of the
world's fastest-growing plants.

Around Bird Rock the kelp and more than

426

130 species of attached and planktonic
plants had—through the magic of photosyn-
thesis—generated in a single vear hundreds
of tons of material from available ingredi-
ents: sunlight, water, minerals, carbon
dioxide. The plants in turn had directly or
indirectly vielded food and shelter for an
abundant and diverse assemblage of ani-
mals. More than 750 kinds of fish and inver-
tebrates live in or near southern California
kelp forests. A single plant sometimes sup-
ports more than 500,000 small animals.

A summing up of our findings brought to
mind remarks by biologist Charles Darwin
in 1834: *The number of living creatures of
all Orders, whose existence intimately de-
pends on the kelp [ Macrecystis pyriferal, is
wonderful. A great volume might be wnt-
ten, describing the inhabitants of one of
these beds of sea-weed.”

Darwin's further comment about kelp
communities was hauntingly prophetic:
“Yet if in anv countrv a forest was de-
stroved, I do not believe nearly so many spe-
cies of animals would perish as would here,
from the destruction of the kelp.”

Sadly, much of the kelp bordering south-
ern California’s coastline has been destroyed
by pollution in recent decades. Ironically
this has paralleled a growing awareness of
the significance of these ancient and com-
plex ocean systems.

Dr. Wheeler J. North, who pioneered in
partially successful efforts to restore coastal
kelp communities, estimates that each
sqquare mile of Macrocysiis is worth about a
million dollars a vear. The figure is based on
fish and shellfish production, plus the #x-
traction of a substance called algin from kelp
for a multitude of industrial applications.™

But my vear-end accounting added more
to the balance sheet. Knowing that millions
of vears' worth of revolving seasons—of life
and death and life anew—are 5o readily and
instantly vulnerable to our unconscious ac-
tions, should we not take notice?

The microcosm off Catalina Island offers
insights into submarine ecosvstems else-
where, To understand one such magnificent
subsea city is a step toward understanding
others, and toward relating their survival
and well-being to our own. 0

“The August 1972 GEOGERAPHIC carried o report by
D, North on his study of California kelp,
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ATLANNE " THE MINUET"

an outstanding new collection of hand-painted costume figurines in fine porcelain
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“The more you learn about
our DC-10, the more you know

how greatitreallyis’

Pete _C,{;ﬂrc:d

_ T

|I've watched airplanes and spacecrafl lake .S Governmen! certification, the DC-10 has
shape for much of my adult lite. I'm cartamn passed structures lasls just as damanding, in
that nothing made 1o tly has ever been buill e r own way, as those required ol LS Air

—

0 mMore exacthing stangards than our De-10 Force nighter planes

Eightesen million enginearmg man-hours The DC-10 fleet demonstrates |15 depend
ware invested in this plane’s devalopmen ability flving more than a million miles a day
Fhat includeaes 14.000 hours of wind tunnel test- ind serving 170 cities in 20 countries around
ing, as well as full-scale fatigue testing ' for the the giohe
eauivalent of 40 yvears of airline service To learn more aboul the DC-10, write "DC-10

I'm convincad that tha DC-10 is the most Hegort, Molonnal Dougias. Box 14526
thoroughly tested jethnerever built, Along with =t Louls, MO 63178

MCDONNELL
DOUGLAS . ™
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Protect your investment with
a Smith-Corona.

You can't believe vour child
is finally off to college. But she is.
And vou can't believe how much the
cost of college has gone up since vou
were there, But it has. And how!

Now, more than ever before,
it makes all kinds of sense to invest in
a smith-Corona® electric portable,

First, because vou want her
to make it. And while a Smith-Corona
Isn't going to make anyone into a
genius, it (s going to make papers look
maore impressive and easier to read.

It will also make vour
student feel better about her waork.

And it's one more way of
showing how much confidence vou

have in her. And those things mean alot,

On the more practical side, a
sSmith-Corona i1s a solid investment in
Lhe future. It is made to last. [ Even
we ' re amazed by the testimonials
Wi red. |

And Smith-Corona is the
only electric portable that is still

actually manufactured by an American

company. | No one else makes our
machines for us.)

And thev're built with the
same quality standards that made
smith-Corona the household word for
“typewriter.

We really want vou to
compare it with any other portable.

First, listen. A Smith-Corona sounds
solid and professional, because it is.

Now, type on both machines,
and compare results. Smith-Corona
tvpe is smooth, even, precise.

No other ]‘IHFLLIE}]{’ afters v
our unique cartridge nbbon svstem.

You can use recular fabric
ribbon, or the carbon film ribbon, ina
variety of colors, like the big office
machines use to produce extra-crisp,
sharp type. And there's a cartridge
correction ribbon, which lets you
correct mistakes in a snap, lterally,

[t makes all kinds of sense to
send a Smith-Corona off to college.

When vou consider what four
vears of college costs, a smith-Corona
is one of the least expensive forms of
|':'|['*-||.|r'4';|f'|[,'-l" :r'l M CAan I.HI_"I.'.

Smith-Corona. It will make
her words sing.

Smith-Corona






Environmental activist Tom Mc Auliffe:

“When it comes to cleaning air,
I'll match this Bethlehem dust catcher’
against any in the steel industry.”

[om MeAuliHe, a combustion
engineer at Bethlehem's Steelton,
Pa., plant, "just grew” into his
environmentaiist rode... as did
mamy of the thousand other
people whase jobs keep them
active in Bethiehem Stest s envi-
ronmental control program.

As Tom explains it: " The fuel
department has always been
myoived with water mamns and
air chucts. So it was only hatural
tor our departinent bo taxe over
the plant's efforts to control ar
ard water pollution,

"Back in the sixties, the plant
changed over to elednc furnmaces
and immediately mstalled its frrss
baghouss, That 52% million sys
tem still cotlects about 85 percent
ot the emissions generated by the
seclmaking operation’

Baghouses operale like guant
pacutern cleaners, Huge fans pull
the dist-lden afr throwugh Filter
tags. The 5,000 bags hanging m
W0, 2 baghouse, each o foot o
digrmeter and 33 feet long, filter
I 600,000 cubic feel of afr eoery
rrtpreade, 1 i ||J|'J_!::'. ary shalk
poriodioally, causing the purticles
traporeed 1 Hhe bags fo fall mito
brires, The particles are then col-
lected, pelletized, and disposed of
ot @ prant-site landfill

But In the early seventiis, the
EPA came up with tougher ciean
air targets. Angd that's when Tom
“really got involved!

“From day one.” he remaeiibars,
"} Hived with the No. 2 baghouse
project, | was involved in every!
thing...design, engineering. con-
struction, start-up, everything
W built it "top of the line! and
11 showy

“The original baghouse col-
lects the particies in the air that's
pulled out of the furnaces. What
it doesn't get are the particles that
estape whet the furnace cover &8
off, or that leak out through the
cover [Tom the spaces around the
electrodes, That's the job of bag-
house Mo, 2. When those partichs
rese with the hot air to the peak o
the rool, they re drawn into No. 2
baghouse where they're Hitered
out'of the air and collacted
Five Himes a8 much money
lanvd a lol more energy | to
collect one=sixth as mich dust

"y, 2 -baghouse cost aboul

frve himes what No. 1 cost—513
million versus $2% million. 1t
sin tmees larger and pulls six
times more air through its bags
every mimuabe. But in all that air
there's only one-sixth the anmwound
of dust that's in the alr cleaned
by Na. 1.

"Both baghouses run all the
time the farmaces are working
and together pick up better than
@8 percent of the emissions.

Bethlehem's commitmaent:
to do what is necessary to

protect public health

Tremendous improvements
have already been made in the
environmental area, but at tre-
mendous cont. At Bethlehem, for
example, we've already spent
5700 million for pollution control
euIpment a1 our various operations

We're commiited to continue
with programs that will control
approsimately 95 percent of our
pallutpent emissions and dis
charges. But we also belivve
there's a limit. To require
midustry to remooe Hhe lest
trures of pollution, to "purify’
the air and water beyond what 14
neTessary (o protect public
health, does not make good
ECONMHTIC OF energy sense.

e posithon s clearly
explained in our booklet Steel-
f'liTl.':I.llj.' id r.‘.‘f Tnl:l' f-_rl IO T r
which includes our Stiterment on
Exrtrirortmertial Quality Control,
I you would like a copy, write:
Public Atfaira Dept., 476 Martin
Tower, Bethichem Stee] Corpora
tHom, Bethlehem, FA 18016,

Bethlehem =







A modern 35mm classic, the FE is the finest
compoact automatic in its class. Priced to make it + Nikon Incorporafed P80
an irresistible value ool Why setile for anything less. Garden Cify, New York H530
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The money isn’t the only reason so many top people
are going to Saudi Arabia with ARAMCO

As great as the money is, it's the
travel opportunities, the chal-
lenge, and casual living in
American-stvle hometowns that
make Aramco people stay on.

Aramco emplovees n Saud
Arabia have lravel opportunities
that most P [ll-' ey S 1IN i.l:.
dreams. | hey get 40 diavs paid va-
cation every 12! And
In Saudi Arabia thiey arc already
haltway to wonderiu |-'.|||--'. in
Eurcope, Asa and Alnca.

Equally as important a

N TR
are the challenging
and secure. comtortable
ing conditions

Aramoo s the world's larpest
ll:l-l."rlll.'i.ll:'.l'-:.'_ (g
proects and operatiins are huge
compiex and professionally rs
warding. Many are the largest ot
their kind ever undertaken
Ve need more birst-rale peopie
join the 4,000 North Amerj-
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itied engmeers, technicians
protessionals of all types

MNorth Americans and Saudi
Arabs have worked together
tor aver 40 yvears

L [230°s, Morth

cans have worked LA
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N e
closely and successtolly with
their Saadl hosts n developing
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ELEVEN NATURALS FOR GOOD EATING.

Crispy. camods with lots of pood . healthy
fibeer, & super-rich source of Vitamin A

Crunchy caulilfower
Bechy tomalces, has Vitlamine B, B, and C
are loaded wath
Vitamin C

Elegant asparagus, |
fich In Vitarmins A, B, and C. OO0

Leshy radishes,

A oot source

of Vizamin C

Escarale.

the le=tucs that!

adds taster 1o 8 3aipd

as well & Viiaming A and

anapiEn fnesh

snow peas for

B Vimmins, iron
and othes

good fiings

Marala® 1005 Pure Cam O,
the only ading brand
made fron com. Masla
18 chodestorol-tree, arnd
b in satarated fake
And no leading ol
tastes lighter

lpm onions—don 't oy
They'we got Vitamin C

»

ﬁif .-l'qr
. , . ¢
3

Menty mushrooms

add niacin and

Ihl."H. L .:Ir'.'_.' 5-.'-.'||.|:|I_‘| [_-..l'_'u'l":l't -!'I.I|'E'.11TI-|'1'-'TF-
make salads crisp 0 crunchy-
and fhey have Vilamin C i boot

'ﬁ"—'.ﬁ;—'-

MAZOLA 100% PURE CORN OIL.

LETS THE NATURAL FLAVORS OF FRESH FOODS COME THROUGH.

E II-ll'l--_|--| e 1 e b i



THE CAMERAS OF MAITANIL.

THEY’RE MORE THAN CAMERAS.
THEY’RE INVENTIONS.

By 1960, the press had already
dubbed him “the camera | ian. His
technical acrobatics and enginesnng
Buls had amazred the camera worlkd,

The remaining challenge for Maitzni
wias (o take on the oversized, overwesght,
noesy 35mm SLR.

Thus began a S-year development

am thal e the Ovi-]
and, later, the remarkable OM-2
OM-1. To create a compact
SLR, Maitani had 1o do more than simply
shirink the boxy SLRS that were then the
VOgue.

M2 had o build a camera up from
scratch,

Maitani started by r the
shulter spead mechanism o bedow the
mirror. And he shifled Ihe exposure meler
o the left of the pentaprism. This
openad up mare indemal room

whal about noise and vibration? To
smooth the nde of the OM-1, Maitani
designed ightweight curtain drums, ball

Deanng shutter trains, twenty special
shock absorbers and 3 Unigue rmarror 3ir
damper
It's the same story for every aspect of
this camera. The innovabion just doesn'
quit. And resmarkably, while reducing the
cverrall camera, Maitani was able o
a:lualéinma&;ﬂ the size of critical com-
E:n-en , Euﬂfﬂ'-f me-vﬁft:!er:nas an exira
rmirmor for a Image.
rﬁm shutter s;::?e% m targer. The
rewined knob, oversized, The shutier re-
lease button fits the finger comiortabiy.
Thas you can maging the glee with
which the OM-1 was greatad. A light,
compact 35mm SLR with speed and
starmina. And an entire systern of
compatible components —all equally

COm . gt and kough.
ﬂﬁnﬂﬂ-ﬂ. The OM-2 be-
yord the full exposure controd of the OM-1.

Because it's also a fully automalic SLR.
In fact, so automatic s the Ol-2 that
it actisaly measunes the ight dumng

exposure, Even during its molor dne's
blazing five frames-per-second! How?
Twi sensors read the light that reflects off
the filrm the instant the shutier opens.
And wath the OM-2 the shutter remains
apen until the film has recaived precesaly
the proper amount of ight for perfect
Em— then it automalically closes.

i the OM-1 and OM-2, wriually
all photographic needs are metl, Met with
a startling array of components for medi
cal, macro, soientific, fechnical and other
specialized applicabions. Met with system
components thal are added continually.

=0 even each year dozens of
new cameras are hustied fo market, ght-
lerng with the gimmick of the maoment,
these classy Qlympus cameras remain
in a class by themselves.

Along with the man who designed
themn,

For imlormnation write Cihamipus, Wiood-
bury, NY 11797, In Canada contact W,
Carsen Co., Lid., Toronto,

OLYVMIPUS



The First
Daircut

wome sav that the frt step i
manhood s that first haircut But if
voul pask the “man”™ in the char, he'd
tell you the fsocmer the omdeal is over
the better, 1U's hared Enowugh fwst tox it

still for o fow mingies

Lifie |5 full of precionis meoaments. And
ouir families help make the Wi
things in life enjoynble. And lemalle

RBecause love is o famiby offuds

A measage of love and
concern Irom Boys 1own

NP,

1'I_
b



“For a business couple, pres

played-uut Bermuda is very, very speqal.
WE Iea.rned to have fun again.’

4--'n. hester and MNanoy Gardimer talk abowt Hhear seoomid visdt o Bermitica

"T]"ltzrre"-:. incredible beauty
» here. We relax, we're restored,
we find tme for one another.”

A ]ﬂ"::;urr:-lj.r. hmxunous breakfast,
It's the one ﬂlin'_;r_,f we don't have

"Vis-a-visany place
else, this is paradise.”

e youl Wowsl gerd of wimth Sarmacli. | I||rl DLEL B0 e Aad Hrlh- r'| e WY 00
i Tyl Y A Bikadil B Boaise Mass 3 1I'I||I af 0 Blads Semls OF Chic apo, i G6oERD




How to cover more territory

by covering less ground.

A salesman on the road is Iikely to see
more road than sales.

So it stands to reason that the best wav
to et vour sales off the ground 15 to ge
your salesmen off the ground.

In &4 Beechoraft business anrplane

Beech has put together a packet of mfor-
mation that tells vou not only how vou can get
into busmess aviation, but why yvou should.

It 150t glowmg rhetonc, but honest, objec-

five facts and hgures, including case histones
that let vou see how other companes, large
Aand small, have successtully solved the same
problems yvoure facng now.

A Capital Recovery Guide, for example,
shows how the net capital cost of 4 Beecheoraft
can be a lot less than vou might think, And
how operating costs can actoally be less than
vt re pavimg now for travel,

At the same time vouire increasing both
the range and frequency of your sales calls.

Lovermng more termtory becomes less

™ ]

-_1

=

T, - - SN - W;—;;Idll' -
The Hoechorigfht Bowanzu A6 carvies up fo § ju'w_m’r al & top speed of m.-r:’-..’ﬂﬂ mip.

af & problem when you don't have to contend
with highways and the high cost of com-
mercial travel.

BT AR e e

Send for vour free Management Guide
to Business Aviation in the ‘80’ and get
your company off the ground.

Wnite us on your company letterhead.
and we'll send you evervthing vou need
tin decide whether your company can
Euumuhl}, use a Beechcraft. And which

eechoraft suits you best. Write to:

HBeech Aircraft D;r_gumtinm Dept.A 20,
Wictita, Kansas 67201, and please
mention if vou're a pilot. If
vou'd rather call, call collect '
and ask for Dick Schowsalter, Jr.,
(316) 681-7072.
&\ - -
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hexa

photo-cybernetic

The Possibilities ana Endless.

-_‘

St-mode exprosune coniml The Canon A-1 s one of
Systern versatility the world's most advanced
MNewer electronics for automalic SLA camers.
wider applications. Combining the finest in opti-
s cal and mechanical engi-
f ticated electronics, i's iech-
!’ \ nology applied 1o give you
% the ullimale in creative con-

e trol. At the touch of a button.

i youar sulb-
ject, you can choose from six
independent exposure modes

% o acheove the results

WoU want:

e

p Shutier-Priority: You sé-
F lect the shutler speed,
o freeze the action and pre-
vent cameara shake or creata

an inferdional blur, The A-1
automatically selects the ap-
propriale lens opening.
Apariura-Priority: Con-
trol the area in focus by

-5

T

selecting the lens opening for I’ |

the affect you wanl. The A-1
matches with the right spead.
Programmed: When

you need to shoot fast,
just focus. The A-1 will salect

both speed and aperiure for
greal resulls,

Stopped-Down: For ax-
tresme close-up or spe-

l.f

= %mnm photography, & bel-

« ¥ lows, 5 microscope or aimos]

amything can be attached 1o
the A-1. i's silll automatic.
Flash: Totally automatic
flash photography, of
course, with a wide varety ol
C-anon Speediites to choose
from.
Manual: Yes. For those
limes when you abso-
luledy want to do it all your-

'll

sell. To experiment, To ex-
phore the possibilities.

There are over lorty fing
Canon lenses ranging from
Fish Eye o Super Telephoto,
plus accessornas o meeal gy-
ery need. i you can’t pholo-
graph your subsect with a
Canon A-1, it probably can'l
be photographed.

From the sophistication
of its LED viewfinder display,
1o a ruggednass that allows
up o five-frame-per-sacond
miotor dnve, the Canon A-1
répresants an mcradible
iechnodogy. Al a price that
makas owning ane a definite

possibility,

| /AR1=11 =
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You &ndl YO farmily are tha explorers

hare. Discover exciling, ona-of-a-kKind
axhibits that talk, move, light up. See
your Society s treasures o

racords of scientific achievament,
rellcs of ages past. Watch educationa

films. Only six blocks from the White

House, Opan daily

NATIONAL GEOGRAPHIC SOCIETY
(| |

17th & M Streets MW, Washingio




Mother Nature 1s lucky
her products don’t need labels.

iﬁ;‘:ﬁ:;?f:”' - All foods, even natural ones, are made up of chemicals.
,ﬂj&ﬁ,}?: it natural foods don't have to list their ingredients, So it's
:;?}_&’:r”**;?_:;;f'* often assumed they're chemical-free. In fact, the ordinary orange
:-:;.,:,'r’,;‘,‘:f.‘;’;.;.;'l?' 15 a miniature chemical factory, And the good old potato contains
n gl i

saneeie | arsenic among its more than 150 ingredients.

sar Thisdoesn't mean natural foods are dangerous. If they were, they
wouldn't be on the market. The same 1s true of man-made foods.

% All man-made foods are tested for safety. And they often provide more
nutrition, at a lower cost, than natural foods. Theyv even use many of the
same chemical ingredients.

~o yvou see, there really 1sn't much difference between foods made by
Mother Nature and those made by man. What's artificial is the line drawn
between them.

E Yimza i iaeoeny 15

Vonsanto
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Allyou need to get 575,000 travel accident
insurance automatically.

0

=iy, W Pass the lines af the insumince counter, skip Ailling
Ol TOETS, JUEST B T fi'.l.' e 1 I:I‘_'u_' LiTES] |'.' [.'Fi '-I|._':_?|;_"|._1I',
Every time vou put vour tickets (plane, train or ship
i b o g =

rickers) on the Uard vou are automaticallv coverad

R with 575,000 in Travel Accident Insurance. One
 ticket or a family's worth, they're all covered.
BT e cost 18 included in vour Cardmembership fed
Charge your tickets in advance and you're
vered on your way to and from the airport in

A taxk bus or airport Hmes One more ="

rEeason o CarTy I|'r' _-J—'I_1-||__--|,__|--| E-..I-;-.r,_--._-,‘ -
Clard Don't leave home without it \madesT .




How the Bronx Zoo
tamed an insurance problem

by teaming up with Wausau.

!

flood alarms”

Wauszau recognized these
special conditions and tailored an in-
dividual proposal, We recommaended
Sl that the zoo should insure against only
i nic losses, and buy a high deductible poliey.

Formosan sika deer and Ameories “
tison and whiteneck crane. Lions and £98
gers and bears. Species nurtured and pro=8
tected by the Bronx Zoo — the largest urban ™8
zon In Amerioa

Amnd who's proteeting the Bronx Foo?

=
£

Wausau Insurance Companies. “Today,” says Mr. Hoare, “we have two to three

The Bronx Zoo needed o more efficient way to  times the coverage — in terms of numbers of build.
protect its property. Ings — at-a JU% savings over our previous cost.

John . Hoare, Comptroller of the New York Together, the New York Zoological Society and
Zoological Bociety, ex- Wausan work as partners

plains: “Our zoo buildings
are far more serure than
those of most businesses.
They were designed with
safety foremost in mind
and ‘are equipped with
gaphisticated fire and

WALISALL | iz masase riek st ihe
BEiTPS8 15 |
IVIEPANIES | pusines ianizines exrn

E
- -l..l.l -' k& . . I T
| Emplovers Insurance of Wausau | Whiiean ¢ tory.

T i

WAUSAU WORKS.
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