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NEW WORLD ORDER is emerging, dominated by
nations that anly yesterday were thought of s wastes
of windblown sand inhabited by wandering herds-

men. Today almost all other nations—rich and poor alike—
must come to terms with these predominantiv Maoslem lands.
For the Arabs particularly, this new power brousht by ail
mist be g heady reminder of that other time, 1,300 vears agn,
when they swept suddenly oot of Arabla and dominated the
entire Mediterranean world.

What happens I'I-E:'I:Ii.'.ij oyone’s guess, as the imwdastrial
nations: leirn to cope with the high cost of enerzv, and with
the awesome accumulaution of wealth that swells Middle East-
erncoffers. it may reach $30 billion this vear alone.

1 bBned' living in these times exciting and challenging—af
sometimes nerve-racking—uanid | think most members of the
National Geographic Seclety do too, They know what 1o
expiect of history, their magazine has trditionally docu-
menter] the fundumental, irreversible changes in the lives
of great nutions and tiny tribes

Change can come like a thunderclap, o it did (o the Incas;
Loren Melntvre brought that pertod vividly to life in the
December 1973 issue. An equally -exciting view of Maya
civilization is in prepamation

Change can ulso come as silenthy ns the bloom of a white
sail on an ocean horizon—as o forthcoming article on Colunmi-
bus will show—and s relentlessly as the progress of a road
through o jungle Next month's issue will tell of two Braetlian
tribes facing that problem. Later we will visit the Kurds of
Irng, caught in a struggle for sutonomy, and view the un-
precedented making of a new sooety in Alaska

Looking back, 1 am impressed Ly the continuity that un-
derlies NaTioNaL GrOGrAPHICs monthly pccounting of
change. When our staff recently started work on articles
about coal resources, geothermal energy, and solar energy,
they were acting in an honored tradition: In 1904 we sur-
veved the “Natural-Gas, Oil, and Coal Supply of the United
States™; in 1918 we discussed otl shales: and in 1620 pre.
sented “Where the World Gets Its Oil: Bui Where Will Our
Children Get IL..?" Two years ago we published “The
Search for Tomorrow's Power.” And only davs after the Arab
nations hard closed the ofl spigot, our staff men were in Saudi
Arndun prepanng “Ohil: The Dwindling Treasure, ™

This month we visit Iran, one of the nations responsible
for, and affected by, the new world order. In 1959 1 rode with
ather  jowrnabists into  Tehran, accompanying  President
Eitsenhower. Our motorcade rolled over exquisite Perasian
nigs, but heneath them lay o deeper symbaol of the nation’s
pridle and, posteer, Traman ail-based asphall

Assistant Editor Willinm Graves's report introduces us Lo
same of the Irmnians making world-shaking. deciaons, and
pives us & vivid picture of the lamd and s diverse peopile,
faced with a situntion unusual in thelr history—prosperity,

In the long view, | suppose, what happens in the 20th
century is only the lntest nstallment in the 37,000-venr
saga of Cro-Magnon man We can take comfort in the notion,
as Alexander Marshack’s prticle in this ssue points put, that
even in the most difficult of times. those ancéstors of ours
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DESERT MIRAGLE

By WILLIAM GRAVES
Photographs by
JAMES P. BLAIR

HEN 'l CAME MY TUHEN

jumped over the fire, chanting th
wordes voung Al Mormdt i
taupht me: "My troubiles and my

e [ castinto vour fames; mive me
vour warmth amd brichtness 1o return

Lt nodoed with all the sabsiaction of o
| 2-vear-ol] as he stoked the fire for hie
next customer. “Now," he assured me,
vou will have a successiul new yenr and
YORULE Vs will dlance wilh I:i.|l'-il.|'-- Y Ou
have honored myv fire by jumping over 1t
len rrals, pleas

I ol ot erlaells fileen cenks ol 4 Vieir
[ pood] fortune is a notableé bargoin—and
strolled off down the avenu

[Mther nhres that evenme bhordered the
dAreets of Tehran, lran's enormous canital
f It wike Chahar Shanbeh Suri—the
Feast of Wednesday., Iranians on that
spring night traditionally leap a fire of
boteh, or desert thorn, in & svmbaolic swap
of past troubles for a fresh beginming, For
those who have no fre of their own, Al
and others like him are happy Lo oblig

| il arrived in Iran fust in time for th

In step with his emerging nation:

ln Tramian weliler climbs from Lhe
farlckr of o calalvli Fite et al an o
refinery mm Abadan, on the Persran Ceulf
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Feast of Wednedday, During two months of
travel throughout the country 1 came to think
of that key Middle East nation in terms of
Ali"s cheerful blaze. In a sense all Tran is
jumping over the fire, hoping to discard the
burdens and hardships of centuriés past for
the promisze of a new and challenging age.

Challenge denotes problems, and Tran has
a wide assortment: illiteracy, disease, polio-
tion, lack of water, inflation, and worrisome
neighbors—militant Trag and the mighty So-
viet Union.

Broader still, however, is Iran’s range of
aesets, beginning with what lies beneath the
seared and barren earth. With the world fac-
ing an encerey crisis, Tran's estimated reserves
of same 20 billion barrels of Gl and a supply
of naturnl gas second only to the USSR
offer the prospect of enormous wealth and
peonomic tnfluence to 37 million Tranians

“Last yvear,” says Hushang Ansary, Irun's
brilliant Minister of Feonomle Affairs and
Finance (pagze 11), “our nationnl income
spared from 17 billion dollars 1o 26 billion,
and per capita income rose from 5566 to more
than S800. By 1988 our gross national product
is forecast at 300 billion dollars—within 50
hifion of the current fgure for Europe's
richest nation, West Germany.”

Lrun "Turns 0 New Comer Every Week™

Overnight wealth, however, & common-
place in the Middle East; every oil-producing
country has shared in the windfall. What dis-
tinguishes Iran is the speed and vision with
which she has put the bonanza to work—not
only in the tradittonnl form of Toreign invest-
ments or Swiss bank holdings, but also in the
versatile hands of the Iranians themselves

Apainst the day when her underground
wealth runs dry, Iran has branched out into
such diverse fields as petrochemicals, minimg,
machine tools, irmgation systems, ocean larm-
ing; synthetic fbers, and noclear energy.
Meanwhile the country’'s innovative ruler,
Shahanshah Mohammad Reza Pahlavi Arva-
mehr, has designated one billion dollars to
help establish an international fund for loans
to underdeveloped nations and to those hard-
est hit by the energy crisis

“This country,” declares an adminng for-
eign consuyltant in Iran, "turns a new corner
every week”

Such comments are nothing new to Iran
Foretgners have been making them on and
off for the better part of 2,500 years. Known

originally as Parsa, or Persis to the Greeks,
the forerunner of modern Iran dazzled the
ancient world with her civilization.

Occupied during the Stone Age by Arvan
peoples from Asia’s heartland, Persia in the
sixth century B.C. tuled an immense empire
from her magnificent desert capital, Takht-e
Jamshid—the Throne of Jamshid—named
after a legendary king Today the world
knows that vast and haunting ruin by the an-
clent Greek term Persepolis—City of Parsa

The empire has long since shrunk to a sin-
gle nation of 636,000 square miles—three
times the size of Frunce—with a capital
haunted largely by Z0th-century problems.*
Lodged against the base of the towering El-
burz Mountain= in the north (map, page 13),
the city of Tehran resembles some enormous
carth slide spilling slowly southward onto
Iran's great desert platean.

Contrasts Abound in Busy Tehran

Beneath a colorless expanse of fat-roofed
houses and office buildings fashioned of con-
crete or sun-dried bnck, Tehran crowds
3,500,000 residents—more than one out of
every ten Iranians—into 83 square miles and
adds another 200,000 residents a vear.

To the luckless newcomer in Tehman traffic,
every resident seems to own a car and to be
bent on destruction. In a gziant free-for-all
reminiscent of a demaolittion derby, Tehranis
collide with one another at the rate of some
65,000 encounters a vear, happily more at the
cost of pride than human life

At times the blend of Fastern culture and
Western technology vields delightful results.
One morning on Pahlavi Avenue in the shop-
ping district I saw a young girl in a flowing
chader, the modest ankle-length vell worn for
centuries past by Irgnian women, with a T-
shirt beneuth it announcing “APOLLO 137

Tehrams accept such contrasts ns a matter
of course in the rapid transition from a feudal
spciety to the industrial age. Few ee the irony
of a new multimillion-dollar municipal hos-
pital for a city where row sewnge still Aows
with distinet aroma through open ditches
along some streels

Aroma, on the other hand, contributes

SOrociAPiIC articles on Iean have ancluded Franc
Shor's accodi of the Shah's corenation m the March
16X asae, Helen aned Frank Schreidet’s peiracing of the
conguests of Alexander the Great th January 1968, Ei-
ward J. Linehan’s look st the country' problems and
progress in Janoury P01 and Gilbert M. Grosvenoe's
repart of Preshdent Eisenhower’s vilt fn May 19840,
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magically to that teeming caldron of Tehran
life, the central bazaar. Along.a nine-mile cov-
ered labyrmth of 6,000 shops and stalls, the
fragrance of innumerable spices and freshly
baked bread mingles with the scent of oiled
leather, dyeing wool, new lumber, and the
perfume of charcoal cooking fires.

With Parviz Raein, a veteran Tehran news
correspondent, | explored the bazaar and
came to understand its significance bevond
the mere exchange of goods.

“Traditionally,” Parviz explained ps we
made our way through swirling crowds in the
gold sellers' quarter, “the baznar was an un-
official forum where Tehranis traded ideas
salong with merchandise. Its influence was <o
great that in the old daye it was said no law
could stand or a government survive without
the bazaar's approval

“Nowadays, of course, power has shifted to
the national legslature; and even mare 50 to
the Shah. But the bazaar is still an important
marketplace of opinion, and it's o wise official
who takes a stroll throwgh it now and then”

From the gold sellers” quarter we proceeded
deeper into the maze, through the rug mer-
chants’ domuin, the lapidaries’, the tilemak-
ers’, and a dozen others. Finally it came time
o leave, and I consulted Parviz—a lifelong
habitue of the bazuar—for directions.

He produced a pocket compass, studied it
for & moment, then pointed down a passage-
way: “Let's give that one a try,”

Jewels Do More Than Dazzle the Eve

Neither the baraar nor any other center of
commerce in Tehran could survive for long
without the existence of Iran's Crown Jewels
The priceless stones serve as backing for 73
percent of all Irmnian currency,

Iinspected the Crown Jewels one afternoon
al the Central Bank of Iran in Tehran, where
the collection s displayved under tight securi-
tv. T wias welcomed by Mrs, Firouzeh Lash-
gary, o charming 29-vear-old bank official and
an authority on the gems. She ushered me
down mto the vaults past a succession of
armed guards and o pair of massive electron-
wally controled steel doors.

In the dimly lit display chamber the walls
seemed aflame with every color of the spec-
trum. Amid the soft incandescence of thou-
sands of diamonds, emeralds, rubics, pearls,
and sapphires, each stone seemed o magnify
the luster of every ather in a cumulntive result
that was overpowering. Mre Lashgary led

fran: Desert Miraele

mie¢ among dozens of display cases featuring
Crowns, tiaras, earrings, brooches, and varied
items whose jeweled encrustations often cam-
ouflaged their real purpose.

Struck by the sheer mass of the callection
ns well as its beauty, 1 asked Mrs, Lashgary
its estimated value.

“Everyone wants to know that,” she said
with an apologetic smile, “but there is simply
no way of judging; all we can say Is the col-
lection is priceless. The same is true of othoer
great roval gem collections—the British, Turk-
15h, nnd Russipn.” She indicated & gorgeous
box milnid with enormous square emeralds
and bordered with flawless diamonds.

“That snuffbox 15 one of the few items ap-
prajsed. We had it valued for insurance pur-
poses when the box was to be sent abroad on
exhibit; the estimate came to 3,000,000, Then
the underwriters quoted us the cost of insur-
ing it, and the snuffbox staved home.”

Former Owner Now Bormows Gems

Now and then, pocording to Mre Lashgary,
an item = removed from the collection to be
worn by one of the roval family, The transfer
is actually a loan, for in 1969 the Shah con-
ferred legal title to the collection on the
Crovernment of Iran

[ asked if the roval family could borrow any
iterny they chose, and the cautious banker sud-
denly emerged in Mrs. Lashgary,

“UOf course,” she replied, “but His Majesty
alwitys signs o receipt and we keep it until the
item is returned. One has to be businesslike
about such things”

In contrast to the opulence of the Crown
Jewels, their 35-vear-old former owner is &
miin’ of outward simplicity. Only in his am-
bitions for Iran does Mohammad Reza Pah-
lavi Arvamehr—Light of the Arvans—and
Shahanshah—King of Kings—reveal a sense
of inner grandeur. Not long after my arrival
in Tehran the Shah granted me an interview
at Niavaran Palace, the roval residence.

My first impression was of a man of stight-
ly less than average height, vet of enormous
personil presence. Welcoming me in o Western
business suit, the Shah offered me a chair and
invited me to ask any guestions T liked

I mentioned a statement in his baok, The
Wiite Revolution of Iran, detailing plans for
s country’s development. He had predicted
that m the future man would wage war only
on social evils, not on his fellow man, T asked
if the Shah (Continued on page 12)
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ctill considered the statement valid in heht of
recent Middle East hostihties—among them,
Iran's chronic border clashes with Irag.
After a paase he replied: "I men were in-
telleent, they would surely join

orees against
commoan evila And if all nations would face
the simple fact that no one’s well-bemg can be
purchnsed at the cost of another’s, then 1
believe the statement will stand.”

Inevitably we spoke of ail and of Iran’s
nrogress in refining her own crude into ite
thousands of deéerivatives. During an inter-
view with a Earopein visitor the Shah had
sumemed 1t up: “In the future 1T will not sell
VIOl Crudie eil, I will sell YOU sfann “When 1
mentioned the remark, His Majesty smiled

“That is true,” he declared. *Your people in
the West find it hard o believe us when we
sav that in ten vears we will be another France
ar Germanv. But | can assure you it 1S no
exapgeration; Our voung people will inherid
a different country,”

When Does Criticism Become Treason?

In fact a number of voung Iramans are de-
manding a different country now, In terms of
greater political freedom. A highly vocal
group of students, especially those attending
amversities abroad, have followed the ex-
ample of students the world over by criti-
cizing their home government for repression.

Hv Western standards the students have a
point: lran’s mant stndes over the past two
decades have been taken under whiat many
Americans and Europenns view ag o benevo-
lent but undemocratic svstem. [n the Majlis,

the lower house of parlinment, opposition 15
confined to criticism of the majority party for
fuiline to carmv oul the Shah's decrees—sel-
dom appasition to the decrees themselves

In Tehran snd élsewhere there 15 still the
occnsional dreaded knock on the door by
ngents of 5AvAK, the security police,

“His Majestv,” a student in Tehran com-
plained to me prvately, “declares that there
15 plenty of room in our country for complete
(recdom, but no place for treason. The gues-
tion s just who decides the difference®™

A veleran |ir|l.r.4.ll NEWs COMMENLALDr puUls
it another way “One thinks twice here belore
sitting down at the microphone.”

O the reverse side an overwhelming ma-
jority of lranians approve their monarch's
miethods and his vision of their country as a
powerful progressive force in the Middle F.ast
and the world bevond

“We're till in the process of peaceful revao-
lution,” savs a professor of Iranian history at
Tehran University, “and ook at the resnlts zo
far—land reform, mdustnalization, vasty in-
creased income, pndd emancipation of women
from the sage-old tyranny of Islamic custom
Just recently the Shah decreed [ree education
and medical care for all Iranians. My stu
dents are simply oo voung to grasp the
enormity of those changes. 1 tell them, ‘Have
patience—aone revolution at a time

wowhere 1s Iran's transformation maore
irikine than in the military field. Virtually
tlefenseless two decades npo, the countrv now
boasts one of the most powerful ormed
forces in the (Continued on page 20)

Airhome heir apparent: Feurteen-vear-old Reza Paklovi, enthroned m
the cockpll of o single-engine Bonanza, prepares for o fight The youvigster
may ane day become the Hiivd Pahlovi bo ascend the Feacock Throne




NAIL-LIKE in shape alene,

lran bustles: with energy
she bolds much in common
with her Arab neighbore, but
her peaple are Aryvans—TImdo-
Europeans who migrated from
the Asian heartland in the 1ec-
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Lreck influence waned af
ter the death of Alexander the
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mitroduced Islam. Today, after
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A betten futune takes shape
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Middle East, most of It trained and supplied
by the United States. Iran pays for these
services, having dispensed with military and
economic aid. The country devotes four hil-
fhon diollars a year, a sixth of its budget, to de-
fenze. The result s men like Khorram Irad).

I met Khorram, a 35-vear-old captain and
jet pilot, through the courtesy of the Imperinl
Irunian Air Force. One morning, with specinl
permission, 1 joined him at Mehrabad Air
Base west of Tehran for a view of his country
from the rear séat of on F-4 Phantom jet

Like most Iraninn pilots, Khorram trained
in the United Stntes and speaks fluent En-
glish: He checked vig the intercom to see if 1
was safely belted in, then rolled the Phantom
smoothly down the runway and climbed to
brilliant sunlight at 28 000 feel

Through scattered clouds below [ could see
the zreat upturned saw blade of the Elburz
Mountains, still covered with late snow and
dominated on the east by Mount Damavand,
Iran's highest peak at 18,606 feel

Crossing the range northward toward the
Caspion Sea, Khdrram indicated a gray-white
seallop shell Jodged n one of the passes.
“Amir Kabir Dam,” he said. “It's one of a
dozen hydroglectric and irrigation projects in
the Elburz and the Zagros range to the south.
Mourntains are the only real reservoirs we
have to store a scant foot of rmniall 8 year.

“A<k n hundred lranians what their coun-
try's biggest problem is, and ninety-nine of
them will tell vou, “Water."" He soddenly
langhed. “The hundredth one will probably
suy, ‘The high price of caviar,” and he has o
point—I'll show vou why."

o More Bargains in Caviar

Bevond the mountains we streaked over
the country’s 400-mile-long Caspian Seacoast,
now paved almost end to end with crowded
resarts. Here the great barrier of the Elburz
strips the Caspian winds of molstare, carpet-
ing the northern slopes with lush forest and
blocking all but the meagerest rainfall be-
vond., Khorram followed the shoreline west,
;_!ruduu_lly letting down to less than 1,000 feet,
and tilted one wing over a husy porl.

“Bandar-e Pahlavi,” he announced, “the
center of the sturgeon fisheries. Time was
when vou could pick up a pound of fresh cav-
iar there for less than $10. Now the price has
shol up o 532, Part of the reason is incrensed
demand ns well as costs, hut another part 1s
pollution—look there along the coast.”

20

Rinsed by the caramel-colored waters of
the Cuspian, the graveled beach below wore a
vellowed fringe of foam with an inner border
off scattered debris

“A lot of that's our own deing,” Khorram
admitted grimiv, “*but the Russinns don’t help
matters. They have huge industrind plants
that dump tons of waste into the sea And
their affshore wells occusionally produce an
ail spill. Russian caviar production is already
suffering, and for us it's anly 1 matter of time."

In o final sweep we flew southeast across
Tehran over & fringe of the vast desart platean
that makes up 85 percent of lran's termtory.
Here Khorram spends 4 good deal of his fhght
time over the aerial targel range in a salt
desert called the Dasht-e Kavar.

Heavv ¢louds were rolling in. “You must
come back one day when it's ¢learer,” Khor-
ram said as we landed back in Tehran. “We'll
take o look at the ared to the south. You won't
believe it's the same country,”

Amid a Horsh World, a Blue Ouasix

During my subsequent travels, Iran hved
up to Khorram's prophecy. In contrast to the
lush greenery of the Casplan copst, the region
south of Tehran has all the appentance of a
casmic slng heap Little can survive in that
sedared wasteland of unending rock and sand.

CHten the traveler's only companions are
the gerd bad, or “round winds"—minjature
dust storms whose swirling eolumns perform
n whostly ballet across the desert floor. Heat
combines with silence to produce a weariness
of the soul. And all at ance there is the miracle
of lsfahan.

“Isfahan nesfe jahan” declare Iramans
in their native Fared: “Isfahan is half the
warld," Residents of the city cheerfully agree,
without deigning to mention the other half.

In any case Isfaban’s portion is one of clas-
sic beauty. Set like a choice slab of veined
turgquoise amid the dark prongs of negh-
boring volcanic peaks, the dity glows with an
unesrthly blue from a particular shade of tile
traditionally used to adorn its mosgques, On &
visit to its most famous mosique—the Masjid-
¢ Shah—I[ learned something of Iran's reli-
gous heritage from a local suthority on
Persian art.

“Asz vou know, we are Arvans, not Arabs”
a  knowledgeable bystander wvolunteered
when he saw me standing in the great central
praver court of the mosgue. “When the Arahs
invided Persia in the seventh century AD.,




they brought the lslamic faith. The Persians
adopted the religion, but later split off in a
sect known as Shia

“*The effect on Persian art was drastic, some
say disastrous,” he continued, “Under the
Islamic ban on portraits of hiving creatures;
Persian artists were forced to abandon many
of their age-old themes." He smiled. “That is,
the Arabs thought thev abandoned them.

“The artistic tradition of disguisine human
forms grew up and lasted well into the 17th
century, when this musque was built by the
riler known as Shah Abbas. Now look at the
tiled fresco up there opposite the blue dome
After a while you'll see the Shah himself "

I followed his glance, and presently made
out the sugwgestion of a Persian nobleman.
The figure was ingeniously camouflaged with
scrollwork and Aoral designs; without help 1
would never have noticed it

“Thut was the whole point,” my friend said
with a pod. “And, one might add, part of the
magic of Persian art.”

32 "Sisters” Create a Masterpiece

For a blend of magic and unparalleled art,
few can match Fatameh Emami and her col-
leagues. For the past three and a half vears
Fatameh and 31 other highly skilled women
weavers have been al work on perhaps the
worlds largest Persian carpet, a 35-foot-
square masterpiece of brillinnt colors inter-
wioven in traditional Isfahan desien.

1 saw the carpet, then ahout half completed,
at the Isfahan School of Fine Arts. In a cav-
ernous room all its own it hung from @ mant
loom of steel tubing, with more than a score
of women at work on its lower edize. Fatameh
welcomed me to the studio and explained that
the 32 wenvers handle the job in shifts.

Fatameh's art s nearly as ald as Persia it-
self, vet it continues to enrich Iran. More than
517,000,000 worth of handwoven carpets a
vear goes to the United States alone. The vari-
ety is enormous, for nearly every district has
its traditional patterns. There can be as
many a3 500 knots (o the sguare inch

At 41 Fatumeh hag spent nearly a quarter

Downhill hieroglyphs tell the story of
sieeers at Mowunt Dizin, novth of Telvan. The
Sfowr-vear-old vexort alivacts many from

the rarks af Tran's groneing middle class.
The Shah, an avid skier, more often enjoys
the slopes al 58 Moviiz tn the Swiss Al
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g the time she has devoted to the gant

. Un complebion, the masterplece will
lie in the fover of the National Asse |'”".|_|. il

Tehran, and a skilled team of seven vears'
'I.|I'.!|II|,_' will dlissolv
“We are like a huge family of 32 sisters”

Fatameh told me, “with all the afection—and
snmetimes the areuments—o! a normal fam-
I- 1'-1I-. II|IEI. 1 S[Ef 'I:l' EVERINDE LhOyt l'ru_-r. |'Ili_
sime ol the women even vacation tosether
[t will be a historie dav when the carpet is
Anally completed, and a great honor for Isfa
et - Hut there will be sadness, too

| asked if she would consider taking on o
similnr thsk once the carpet is completed, and
she shook her head

"»uch things are for vounger women., and
sevien vieiars 15 a long titme.” bhe glanced at thi
huge work of art behind her “It is hono

enoiel 1or ane Lifi
Green Citrus Groves and Yellow Grain

Bevond the Zagros Mountains to the south-
wiest of lsliahian hes another monumental
carpet, & vast patchwork of gold and emerald
fields that produces nearly a fifth of the coun-
lrv's Tood] suppdy, After o brief vizit to two of
i=fahon’s modern attractions. the army's new
helicopter school and a huee Russtan-built
steed mitll called Arvamehr, 1 -'Irr'IL':.I'll Woest
ward across the great spine of the Zagrog to
B bz -stan— Laindd of Sugarcani

The title 1= misleading, {or Bz no lonee
dominites |ocal farming as 1t did in anciem
tmes: Today a widespread agricultoral revo
[eitiears 1% 'l'.l'.'-'.E!-.-r'l'_'_ LOE ATCa near tne ‘:!I.1r1
il Arab, the outlet of the historic Tigris and
Fuphrates Kivers

With Ahmad Bahareston, o gifted voung
nronomisl, | explored the fertile region so
vitial to Iran's expanding population From
massive Dez Lkim in the foothills of the Zac
roas (left), we followed another fiver, the Rud-¢
Doz, southward smong ripening stande of
wheat, corn and barlev, interspersed with the
HAFK ETEen of Oorange and emon orovies

Many of the faorms @mive evidence of dra-
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milic change: @ant sprinklers hooked 1o

Lite-giving spume erupts from lowering

L= Edamr. bilt weiths U S tecKmacal asspstance

Ene of 12 diamay Helbamy Lo eise Tran’

il :r'--'-'-"-'." wiler Ll [Qre, it Hrieafes
htzestan Province aned lekts homes 2810

wiife s aody oo feliran
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irrigation canils. tractors in place of | Loe e
mechanized cultivators and harvesting mia-
chines that have supplanted gge-old manual
i !I'I:iil'll'-.
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theém to call off the helicopter, If the mlot
didn't withdraw in ten minutes, | was to open
fire. 1 agreed, though | knew if 1 did the Lrag
shore batteries would join in, and we woulidn't
stanrd much chance”

The helicopter remained, and Ali thought
he could see the pilot talking into his micro-
phone and shaking his head. Al ordered his
crew to arm the deck gun and made reidy for
i one-sided battle.

“Tust as I was about to give the order to
fire,” he tald me, “n second Iragi helicopter
appeared and flew alongside the first one
Thev must have talked by radio, for the first
pilot finally pulled up and followed the sec-
onrl one back to the Tragi side.” He shook his
head. “Such people do not helong on the
Shatt al Arab."”

Southeast of Khorramshahr lies one of the
objects of Ali's daily patrol, the great o1l
refinery at Abadan, In an area subject to

—_r

SUTRTISE  INVsLOn, the country's F'PET.H!I]{'.HI'I'E
nerve center is heavily guarded. Equally vital
ic the huge crude-oil terminal at Kharg Island,
through which Iran pumps liquid wealth to
waiting tankers at the rate of &,000,000 bar
rels n day (page 28). By-products of the coun-
try's other great resource, miatural gas, flow
from an expanding petrochemical center
along the coast at nearby Bandar-¢ Shahpur

Khure Island represents what one Tranian
oilman calls “the tip of the funnel.” At a per
more than two miles long, one of the world's
lnrgest ofl-export facilities loads ten mam-
moth tankers at once

“Frozen' il Can Halt Tanker Loading

With Parviz Ajudan, chief of aperations
for the terminal, 1T took refuge from the is-
land’s blistering 103-cleeree heat in the air-
cantlitioned main control room, whose walls
were studded with an array of dials

National Geographic, Jamuaary 1975




“Each bank of dials,” he said, “meters the
flow to a single tanker, recarding not just the
rate of delivery but various charncteristics of
the oil itself, such as temperature and vis-
cosity. With bunker oil, lor example, we must
always guard against the danger of freezing”

With the sweat stll pouring down me I
looked astonished, and Mr. Ajodan smiled
“Not freezing in the sense of turning solid,”
he sald, Ybut of becoming oo thick to flow
properly. Our loading lines run more than o
hundred feet beneath the ocean. and the oil
becomes chilled even ona 130-desree summer
dayv. To keep it Howing into a ship, we must
recircolate it throweh heating units ™

I learned that nearly a third of Iran's oil
currently goes to Japan, with less than 3 per-
cent exporied to Lthe United States

“Between the Perstan Gull and Japan,™ Mr
Ajudani said, "there is an endless strand of
loaded tankers sailing at 40-mile intervals the

frian: Dexerr Mirach

™=

Heated competition evidence:

Iranians” Ill'i'T.'l:"'_.I"r.._"J'F saceer, the migtuormngi
sport, Flese beams play qeaingt a backdvop
of gas buwrn-offs 1n the oil fields of Ahvaz
amd fgle-tersion lines from Dez Dam

Chl awd Ruge mattemal-gus reserves pive
Ivan a stappering one-tioo ERETEY PO

Like gmiant chessmen, seud-hrack
pigeon lowers dot the lundsicape near
Isfahan {following pages). Buill in the
I7th century by miclon farmers, each of
theie avian high rises collected and
stored maluval feviilicer from as many
as 006 Gre-in pigeons, winch maded
duetiving wieal frelds. Today, thetr glory
veary snded by chemical fertilizers, the
timwers are neglecled and largely emply,
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If wvou are interested in sheer tion-
A\ hhas

can see Lhe Strait of Hormuz:"

CRLErY Wi
nage, visit Bandar [rom there vou

The effort was rewardine but costlv. for
Handar Ahbas is infamous for 1is summor
heat.  Seventeenth t.nrhsh
obhserved that there was “hut an Inch-Deal
betwixl [Bandar Abbps} and Hell" and a
traveler noted. ":I"'l-l.'ﬂl_'ll'_, 15 le=ft here but a sen

Ceniur satlors

sible Map of Purgaton
(hl Armada Never Ends
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ing a mild spring, with temperatures ranging
Lhiring a brief Aighi
aboard an Iraman Navy helicopter over the
islond of Abu Musa. 1 had
|||'||||r- of M Adtudant™ remarke

ohiv in the high W's
smuiill Sralegi
il

Far below, an endless armada ol Lanker:
threaded the narrow throot of e
Lettdt mt the Strmt of Hormuz
world ports. According to my pilot, the rate

Persian
outbhound for

of passage through the strait averages out o
il ||-,_1|||'|| ‘.-|:I,|-.| [ |-I.'t':_'. SO Mnulies, '||i_'||'|'|_ i Ar
gwoes totaling 600,000,000 tons of oil & Vgl

“They are not only from Iran” the pilol
sl of the tankers “Thev come from other
Perstan Gulf states as well—Bahrain, Oatar,
sauch Arabia those coun-

trigs depend on ofl for a living, and the onls

L LWL Like us
Wiy we can earn it i3 through the eulf’

lran
occasionally takes drostic steps, such as armed

l'o safepuard the vital passagewas

dasslstance to neighboring Oman in its bitter
civil war, and the seizure of vital Abo Musa
near the Strait of Hormuz Bévand the gulf it
dgir and navial

sell. lran s completine a hues

Tending his flock, a Dushou
beacher shuesherds chdldven af i
tribe thereuph the il g ville v
af iearming. The Thrkic-speaking
Clashagar ream Fran's mosintainois
ibiveest, FPavt of the Shah's
pedeeinl vevolulion tuelides wir
i) perrend
Teacbing radres
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Friom: Desert Miroicl

at Chah Bahar. near the Pakistan bor-

der, o anchor her Indian Ovean defenses

i
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AL least once 1n the past lran neglected her
own diefense ot irreparable cost to the world
Throuzh a series of blunders, exnloited by a
25-vear-old military genius named Alexander,
the ancient Persian Emperor Darius 111 los

e e and his

biith incomparable capital
After his victory over Darius at Gauramela
Tigri= River in 331 5o, Alexander
advanced on Persepolis and ap-
plied the congueror's torch

“mome say il was accidental,” Mohumad

sajiadi told me as we explored the colossal

nent Lha
.I'h' ) ireal

ruin near Shirag (pagee 4251 Mohumad. a In
cal history teacher, had taken the dav off 1o

gicle me through

e remains of that lone-

ago tragedy. “Whether it was deliberate arson
ar not,” Mohumad continued, “Alexander
removed a vast treasure of gold and jewels
Irom the roval strong rooms before fire could
them. Anowent aceounts sav it re-
guired no fewer mitles
camels to carry the treasure home o Greece.”

What Alexander aned all his troops could

EvEeEr carry home was the miinitely greater

destro

i it e
than S0, 0K) arl

Iréasure of Persepolis itawlf For hours Mo-
numad fed me among carved-stone Tuins of
royal quarters, audience halls, council cham
Bers and courtvards, crowned here and there
by soaring columns whose stateh capitals
now support only the eternal vaull of the sky

Drespite itz grandeur Persepolis housed its

Hyal owners no more than a few dove in

UVCTY YEIAr *“Thi resiclential capitals wWere il
e narth,’
(Canlintied on dage 40)

Susit to the west and Hamadan in

A

ochumar] said




Wandening life on the wane

Smiling with her eves, o woman
af the Shahsavan ribe modestly

veils her face. She qnel Lhe vest of

the tribe will break camp (belme ) o

they move (et focks 10 summmer
guarters kigher in the moninlains
eixt of Tabriz. Ax they v for
cendires, 1ontd g maliion FLOPTRLT R ¢
amted seminomadic people from 25
major tribes sill migrade with the

eaNpy 1w segreh of precney

paifures for their goals and shedp
But modern soctely amd 1y values
now ercrodch on Bhere wandevers
New embhaste on education, as well
as conscription for militavy and
social service, expose BT young
peaple to a muck larger world than
the one their parents knete, The
eventual end of thety nomadic
erIsEeEnce 58t fﬂr".'J":‘H."h'l" as froan
nithes o embrace the 2000 century.







Stirring the desert’s duxt, a Qushgai elan heads for the uplands between

National Geographic, January [973
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Shiraz and Isfahan, Nearly 1 2000000 Oashaai still follow the nomadic [ty
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“Persepolis was strictly a céremonial capital,
where the emperors paused to hold official
court and to celebrate the spring equinox sig-
naling the start of a new yvear”

Other Iranians of old followed the same
custom of alternating between summer and
winter quarters, Among the Qashgai tribe,
the practice survives. The route spans rough-
Iy 400 miles, from southern Iran to the north-
west slopes of the Zagros Mountains For o
visit with thiz mast colorful and independent
of Iran's nomadic tribes. 1 sought out Mo-
hammad Bahmanbegui, director of tribal
eolucation for the country and a khan, or
leader, among the Qushegai

White Tents Mark the Frontier of Learning

I found Mr. Bahmanbegui at the impressive
new tribial high school he has established in
Shirae, where more than 800 resident students
from the Qashgai and other tribes study aca-
demic and vocational subjects. During a brief
inspection of the school Mr. Bahmanbegui
explained Iran's goal of educating, and even-
tually settling, its two million nomads.

“ Among non-nomadic Iraninns,” he began,
“the Shah has established an excellent system
ol conventional schools and a farsighted pro-
gram known as the Literacy Corps—a volun-
teer army of young men and wamen whe live
and teach in remote settlements, A major part
of our new oll revenue is foing into o missive
effort to wipe out our 60 percent illiteracy rate.

“Far our nomadic people,” he continued,
“we have developed tent schools, each with o
voung teacher assigned to accompany & grodup
of families wherever the sepson takes them.
We call the schoals ‘white tents,' for their can-
vas covering, as distinct from the traditional
black goat-hair tents of the nomads™

Once a child graduates from the white tent,
Mr. Bahmanbegui explained, he may o to the
high school at Shiraz. There he propares for
university, learns a vocntionul skill, or trains
to become a teacher among his own peaple.

“Except for the teachers,” Mr. Bahman-
begui said, “T tell our students, ' Don’t go back
to vonir people, look back at them as you make
vour way in life. The real power to help them
lies not in the black tents but where the money
and decisions are mude—in government, in-
dustry, the professions. Aim there, and in time
vour people will have a better life.””

Next morning 1 followed the historic route
of the Qashgal southward from Shiraz in
Mr. Bahmanbegui's Land-Rover. As we

A4

jolted alonz a heavily rutted desert track,
he explained the tribe’s migratory patterns.

“Fewer familics make the long trek than in
the past,” he said “Nowadays most Qashaal
shift their herds of sheep or camels shorter
distances along the route, from lowland pas-
tire to higher ground.”

During a day's travel we passed more than
a score of distant encampments, most of them
featuring a single conical white shape above
the dark sithouettes of living tents. Along the
upper slopes of rolling hills herds of sheep and
woats browsed in tight clusters like enormous
black beetles inching across the lund. At sun-
<l we reached the remote villuge of Farrash-
band, winter guarters of Mr. Bahmanbegui's
friends. the well-to-do Jahangin famly.

The Jahangiris have abandoned tent life for
two permanent ranches located 300 miles
apart. They were about to leave for summer
quarters in the Zagros Mountains, and wel-
comed us to dinner in celebration of the move.

The fare was pute Qashgai—roast wild
partridpge, skewered and grilled lamb livers,
mounds of tanoek, the traditional wafer-thin
Dashgai bread, helped down with innumer-
able servinis of mast, or vogurt. A< a fnal
treat we shared pickings from a freshly boiled
lamb's head, then closed the meal with cups
of fragrant ten and memorabile Qashgai songs.

The stvle wns reminiscent of Spanish fla-
mienca, with a haunting guality enriched by
guitars. Our hosts sang of the desert, of
mountains, the long trek, of great Qashgm
deeds inthe past. And aften they sang of love

One passage in particular remained with
me long after we had retired to a soft layer
of quilts spread across the ranch-house floor
Transiated by Mr. Bahmanbegui, the words
seemed 1o capture the eternal spirit of longing
wndl of loss implicit in the hife of every nomad:

The tribe has left, the dust remains;

The sun has gone, the vellow glow remains,
I never kissed those dark eyes—

The sorrow remains.

Northeast of Shiraz along the fabled Silk
Raute of the ancient caravans liesthe town of
Viazd, where Mohammad Fayaze plies his
hazardous trade. Despite a wealth of new
hvdroelectric dams and irrigation systems,
Iran in many areas still depends for water on
the age-old ganal, or underground agqueduct
The loboriously hand-hewn tunnels span dis-
tances of up to 40 miles, tapping mountamn
watersheds to trrigate surrounding desert.

Nutional Geographic, Jaruary 1973




I found Mr. Fayaze and his five-man crew
nl work extending & 200-vear-old ganat. At
an pwesome depth of 254 feet they were chip-
ping with hand tools through solid rock. Now
and then they hoisted a worker or n load of
rock to the surface by means of a primitive
windlass, which had seen better days,

Among rural Iranians the ganat is known
s Crhateli—the “Murderer™—for the many
secidents that befall digging crews Mr, Fa-
vaze acknowledged that in his village alone
some ten qanal workers perish every year,

“The greatest hazard,” he told me, “lies not
down below but on the surface. If one of the
twa men on the windlass grows careless dur-
mg n lowering operation, he mav suddenly
be jerked over the wheel by the weight of the
descending worker, so that both men tumbile
down the chaft

To Mr. Fayaze's credit, he has lost only ane
worker during 33 years in the trade. The mis-
hap occurred in the classic fashion, though one
of the two victims—I never learned which—
escaped with severe injuries. In response to my
congratulations on hiz splendid record, Mr
Favaze insisted I take a brief tour of the ganat.

The ensuing half hour Is mercifully vague
m my memory, though a few graphic details
survive: the discomfort of the windlass sling,
simply a loop of thin rope running between
my legs and over one shoulder; the eerie
descent as davlight at the top of the shaf
dwindled to a mere pinpoint; the smell of car-
bitle lamps in the ganat itself; and the sensa-
tion of Knee-deep water in darkness 254 feet
unterground

Friend Provides u Needed Lift

Finally T emerged from the shafl to find not
twao, but four men on the windlass—ane more
thin Mr. Favaze's surface crew. At my ques-
tioming glance he smiled in embarrnssment

It seems vou are a bit heavier than our
avernge worker," he exploined. “We had no
trouble lowering vou, but when it came time
to bring you up, & friend of mine fortunately
happened by ™

[ramans are like that, courteous in the ex-
tremwe, cager to <hare life's adventure with out-
siders. There was, for example, 1 memaorable
day in Baluchistan when Haji Anushirvan
insisted that I ride one of his thoroughbred
camels. As it happened, the came! had emo-
tional problems, but we overcame them in
the end.

I met Haji through the very able governor

tran: Pesert Miracle

f Sistan and Baluchistan Province, Abbas
Al Manii. Historically, Governor Manii's
domain was one of the poorest and most ne-
glected of Iran's 20 provinces. Nearly devoid
of minfall and barren of sustaining crops.
sistan and Baluchistan survived for centuries
on nomadic grazing of sheep and camels
throughout its 70,000 square miles of desert
acrub and volcanic waste.

The province today s undergoing a mas-
sive infusion of government money adminis-
tered by some of Iran's best brains. Under
Governor Manii's direction Sistan and Balu-
chistan's 600,000 inhabitants have begun to
enjoy the benefit of soaring vil revenues in the
form of modern hospitals, low-cost housing,
new schools and a university, light industry,
and the ministritions of the highly successful
Literacy Corps.

Meanwhile the provincial roads thunder
with heavy construction equipment—bull-
dazers, draglines, trucks, and graders—Ilevel-
ing and paving a< they go, It 5 only a matter
of time before they reach Haji Anushirvan

Callop Helps a Lovesick Cumel

| met Hani and his fellow khans near the
village of Khash in the remote esstern region
of the province, Camped within 30 miles of
the Pakistan border, thev live in the same
nomadic stvle as thousands of fellow Baluchi
bevond the frontier.

As his title *Haji™ implies. Anushirvan has
made the sacred Moslem pilgrimage to Mec-
ca in Saudi Arabin. Handsome ane athletic in
his late filtics, he welcomed me with a dozen
other khans in the camp’s ornate reception
tent and fell to discussing that Baluchi pas-
sion in lile, camels.

I learned that inflation i= 4 familiar burden
to the cameleer, who has seen his means of
ivelihood and transportation nearly double
in price over the space of five vears

“A good riding camel,” Haji said, “now
costs 30,000 mals [roughly $700], while
draft camel goes for about a fifth as much
Fortunately we make our own saddles and
barnesses, so costs have not risen there"

For endurance nnd mileage over desert
terrian the camel still has no peer. “A pood
one,” Haji said, “can travel ten miles an hour
for 12 hours, take a two-hour rest, and go
another 12." He eved me thoughtfully. “Have
vou ever ridden a truly fine camel?”

I confessed that T had once been on 4 camel
for a portrait beside the pyramids of Egvpt
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Like an iﬂ‘llll.'lll."nl'-p sucker-lined tentacles, aocess shafty for wmderevound
aqueducts veack toward a walled farming commumity. The shafts (helow) allo
waorkmen Lo descend, sometimes SO0 feet, Lo mainbain the hand-dug tanels
tral bring waber from distant seonuntains, Devised move thin 2 000 vears ago o
help errigale Tran's waber-poor hearvtland, some 50,000 of these r-:'H-l.I;IHI'L

called ganats, today sevve 75 pereent of the nation's farmiland.

fho!" snorted Han, “that s not riding.”
Within moments I found myself outside the
tent next to a Kneeling camel The creature's
appearance was far from reassuring. for it
nad a distraught look in its eve and its enor-
mous tongue lolled down a good foot or more
Elaw 1ts jaw

“avever mind kim," Hail said with a wave
of the hand. “It ic mating season, and he only
wints a wite. Let's ind vou adriverand be off”

With camels, it seems; the next best thing
1o a wife 15 a therapeutic gallop keross Lhe
countryside. Cne of the khans climbed aboard
the beast, settling me behind him with my
arms around his walst, and we were off in a
proup with half a dozen other khans, career-
FAT

ing over the desert at somewhat more 1
ten miles an hour

As 1 prew accustomed] o the curfous oadt, |
found it surprisingly smooth, and after a time
[ felt almost at home. Back in camp once mor
| remarked to Haji on the unexpected com-
tort of the ride

"Yee," he then

answered, EAvVe me an

fran: Desert Miracl

aggrieved look. "1 am sorry | ¢annot sav the
same [or your renowned Amencan jetliners
I was told they were very smooth, but when
I made my pilgrimage to Mecca, the fight
was =0 rough | became ill. That i what comes
of all this hurry and progress. [ would have
done better to go by camel.”

hurds Continue Freedom Fight

Fime grew short, and T made my way to
Azerbmjan, a northwestern border resion
that touches the USSR, Turkey, and Irag
To the visitor Azerhaljan offers dramati
contrast to lran's desert areas, with its vast
expanse of snow-capped mountains, dense
torests, and rolling plaing nourished by a
lacework of rivers

or all thetr guaet beauty, Azerbaijan’s for-
ests serve more than just t

1] '|."|.'l':l|.||'|":-fill.l:r] -!rIII
the tournist Like Kurdistan, her neighbor to
the south, Azerballan offers both a lifeline
and a sanctuary to beleaguered Kurds across
the border in Irag who are struggling for
greter freedom
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Among Iramans, Agzerbaljan symholizes
their own strugele for freedom from outside
influence. With American support following
World War II. Iran regnined control of the
area from the Soviet Union and set to work
expanding the economy,

The results are impressive, for Azerbaijan's
two provinces today represent industrial as
well ns scenic assets to the country. At Tabiriz,
capital of East Azerbaijan, I'called on Taghi
Tavakoli, the American<rained managing
director of Machine Sazi Tabriz, Iran's giant
new machine-tonl factory.

Factories, | find, vary little in appearance
the world over, and Machine Sazi is no excep-
tion: The fact itself is notable, for the plant
violates centuries-old Islamic custom by em-
ploying women alongside men. As we pro-
ceeded through a series of hangar-size shops
and foundries, Mr. Tavakoll nodded politely
to dozens of kerchiefed workers doing the
same tazks as their male neighbors:

Seuled Barder Divides Turkomans

Finally there was Mashhad, the capital of
Rhorasan Province in the far northeast The
name means literally “Place of Martyrdom,”
a reference to Imam Reza—eighth patriarch
of the Shia sect—who was poisoned there in
the ninth century. His memaorial, Imam Reza
shrine, ranks as the hollest of Tran's sanctu-
artes (preceding pages)

In another sense the city's martvedom
stems from the historic tide of invasion that
swept alternately enst and west through the
great natural crossroadd between Europe and
Asia. In s time Mashhad suffered the depre-
dations of passing Mongols, Uzbeks, Turks,
and Afghans, and endured the additional
hardship of several earthquakes

Today the historic crossroad 15 sealed off
by the iron cecurity of Khorasan's next-door
neighbor, the Soviet Union. One morning 1
stoodd with Col. Ismail Yganegy, 1 member of
Iran’s crack border patrol, sazing across a
mile or more of bleak no-man's-land seporat-
ing the two countries.

“Unlike the Iragi border,” Calonel Yganesy
said, “this one is quiet. The Soviets let no one
cross from our side, and it Is certain none of

their people comes over to us. Tt is sad, for the
inhabitants on both sides are Turkoman and
feel very close to one another.”

We inspected the border itself, a2 small slug-
gish river called the Tedzhen, and Colonel
Yganegy gestured toward a thmsy barbed-
wire fence along the opposite hank.

“There the USSR begins,” he said, “but
the fence is merely show, The real barrier
stunds nbout a mile farther back, In the form
of a high electrified fence complete with mine-
fields, frontier guards., and watchdogs. At
night we can see the searchlights sweeping
the area from observation towers spaced a
mile or two apart,”

Some Problem Solving, Then a Cup of Tes

Colonel Yeanegy shares o 300-mile stretch
of frontier with his Soviel countérpart, an
army colonel named Kologyn. Now and then
the two officers meet to solve minor problems
in an atmosphere both cordial and correct

"He is not a bad sort,” Colonel Yganegy
said of his opposite. “He has his orders just
as | do, and he knows the aren thoroughly,
We get on reasonably well Sometimes we
even enjoy a cup of tea together.”

With the typical foreipner’s ignorance |
asked if Kologyn was a Turkoman name, and
Colonel Yganegy zave me a startled look.
“Certainly not,” he answered. *The Soviets
would never dream of permuitting a native to
patrol hiz own district. He would have con-
nections: among the people and therefore
would be too svmpathetic. Kologyn is o de-
cent enough fellow, but he is a Great Russian
from Moscow.” Colonel Yezanegy smiled with
stdden insparation, " Perhaps the district com-
mander there is a Turkoman. ™

Buack in Tehran once more, 1 dropped by
the street cormer where voung Ali Moradi
had introduced me two months earlier to his
country and to good fortune, He was else-
where, of course, and the ashes of his fire were
long scattered by Tehran's summer winds.

[ wished for him brieflv, to thank him for
both introductions and to sav that in o sense
they had turned out 1o be one and the <ame.
But then Al is wise bevond his vears, and 1
suspect he already knows. O

Plenty of room to grow in: A Baluchistan lad, bundled up against winter's
munmbimg prip, prowdly displayy hix twocoleeled sbeed. With the prospect of ol least a
high-school education comes a netw wealth of apportunities. Tonick! e can dredmn
dreiames ax vast and vitel as all Iran, and, waking, may find thore dreams comitg trie.
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How We Found

the Monitop

By JOHN G. NEWTON

Match for the Confedenate gunboat Merrimack but
not for the Atlantic's stormy salvos.the Union inonclad
Monitor sinks off Cape Hatteras as hen consont, the
side-wheeler Rhode [sland, stands by helplessly.

1.




5 THE ROWBOAT CRESTED a wave,
Acting Master’s Mate D. Rodney Browne
could barely see the red lantern swing-
ing wildly from the turret of U.S.S. Mon-

thor, a gquarter of a mile away. The foundering
tronclivd rolled drunkenly, at the merey of the
storm off Cape Hatteras.

It was Browne's third trip to ferry crewmen
from the doomed gunboat to the USS. Rliode
Island, a big side-wheeler that had been tow-
g Monitor south 1o Beaufort, North Caro-
lin, when & gale struck, endangering both
vessels. One towline broke, the other was cut
loose. Now about two miles of tossing ocean
separated the ships

Nearly a dozen men still clung to the sink-
ing vessel, but the sen was pouring in benenth
her turret, down the ventilation shafts, and
through the hawsepipe.

Another wave lifted the approaching res-
cue crift, but now the gleam of Monitor's lan-
tern was gone. Un reaching the scene, Browne
later reported, he “could perceive no other
trace of her, except an eddy apparently pro-
ducer by the sinking of » vessel ™

The loss of Menitor, first gunboat armed
with a revolving turret, came on New Year's
Eve morning, 1862, less thun ten manths after
her historic duel with the armored vessel Mer-
rimack, by then renamed the CS.5. Virginia
by the Confederacy. The hattle ended the era
of wooden fighting ships

Long Search Finally Ends

Lost but never forgotien, Monitor was for
decades the object of search. The effort had
intensified with  development of modern
ocennographic equipment.

Now, more than o century after she went
down, Moenitor has been found. The crushed
frame of the unconventional “cheesebox on a
raft” has been viewed and photographed.
Parts and fragments of the vessel, retrieved
from the seafloor, plus hundreds of pictures,
have made the identification certain

At the end 'of August 1973, I was privileged
tor direct u search for the venerated ironclad
aboprd Duke University's 117-foot research
vessel Eastuward. A more certain objective
wits & submarine geological survey of the
aren. The Army provided two other craft (or
this tual project, supported by the National
Geographic Society, the National Science
Foundation, and the U. 5 Army Reserve.

Enstword carried conventional and side-
scan sonar, still and television cameras, and

a precision depth-sounder. Months of careful
research had narrowed Monitor's likelv loca-
tionto a f-by-16-mile rectangle approximately
17 miles southenst of Cape Hatteras. But this
still covered 96 square miles of ocean floor,
and our target was tiny, measuring only 172
feet overall, with a beam of 41'% feot

Further complicating the quest, hundreds
of known wrecks litter the bottom around this
storm-tossed “Gravevard of the Atlantic™*
Belore our first week was over, our insgtru-
ments had picked up 21 targets. General size
and configuration quickly ruled out most of
them. Cur camera recorded one vaguely cir-
cular shape that ratsed our hopes, but it was
only the pilothouse of a sunken trawler. In
the end, fate plaved a decisive role

Fish-finder Provides the First Clue

While we lollowed a depth contour across
the northeastern sepment of the search area,
Fred Kelly, chief of our oceanographic party,
had been fishing for amberiack and sen bass
Irom the-ship’s rail. As he went below to stow
his gear, be planced at the recorder of our
“fish-finder” sonar. Although alert, the scien-
tist on watch had paid litte heed to a slight
echo scribed peross the paper

"Hey—that looks like something.” Fred
sabid, und sugeested that Eadfward reverse
course to take a closer look.

Aboard was Dr. Harold Edgerton of Mas-
suchusetts Institute of Technology, famed for
inventing the ultrahigh-speed strobe light
used in photography. “Doc™ Edgerton at ance
reaclied the sensitive side-scan sonnr he had
helped develop, and this confirmed Kellv's
hunch: It reveualed from bow 1o stern the
clesr outling of & wreck. We also discerned a
circular structure that could be Monitar's
rotating run turret

We lowered our television camern Thers
ot the black sand seafloor at a depth of 220
feet, the camera’s light iluminated a Qattened
hulk that in numerous features fit Monitor's
description. Our excitement mounted

“Look at that flat surlace—iron plates with
rivet holes,” saill Gordon Watts, underwater
archeologist for the North Carolina Depart-
ment of Cultural Resources. Then, as the
camera scanned the far side of the hulk, the
long, narrow urmor belt of the vessel came
o view, (Continged on page 56)

“The September 199 Groguarine inchuded & Mg
(pages JGE-£00) charting more than 500 wreeks in Atlan-
e wisters off North Caroling and Virginia
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the Monitor

IGEAWELD TOGETHER by Naw

spreclilists, some 2,000 exposores, here
blended into a memarkable composite
view, show the entite Monttor iahove) as
she hes, bottom up, bow o the lefl. in
220 feet of Water

Her distinctive Teatum= are at once
evident: bow and stern identically ta
pered: bell of fronarmor rinsging the deck
overhang, fial-bottomed, keelless hull;
protected  anchor well, Her gun tarret,
which dislodged during capsize, settled
under the port uarter

When scaled to similar dimensions,
the Mayvy photomosaic matches a plan of
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Manitor drafted in 1861 Red Ir'l.-'l:.‘l'!-lj' CARSRECLED ALE Ki-F 4D ;
iright) locates recognizabile (eatures on a
drawing sdapted from the ardringl plans ‘
As mlvanced in oor dav as Mownitor
was i hers, the aluminom-hulled e
search vessel Alvoa Seaprobe, aperating
under U 5 Navy command, photographs
het lron-hulled target in Apdl 1974
left). Fore and aft propellers with amni
directional thrust make Seaprobe 0 kind
ol oceangamng helicopter, hovering fixed-
]:-' above the wreck ns the camern shutter
chegs off frame after frame.
Seaprobe documented what the author
hadd  discovered eight month: earlier
aboard Duke University’s vessel Eaxt-
whardd; both yoyages were in part support-
eil _Iu. the Natlonsl Geographic Soclety Pldsi e sErTIN
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The telitale turret e ¢

EII1 EXN UPSIDE DOWXN and more than hall abss

Morztor's lurrel sbhows identifvinig featlures ns ¢ bmrm

ure. o the upper left one of The beams

RETISLMC B B SIEPINIR]
rirm AL ns wntacl, clown to the bolt securmme o to Uhe furret
e fevolving “checsebox™ of B-inch armor plating per
:|'.:.:'.I'I e EUns ki "il'.:.r mm without the ST |_'|I LT RN

e Medsurements in the ortginal plans correspond

o the dlameter of the circular bousing and the widih of il
S A

armor belt, here Iving atop the dislodzed turrer. The

rkiike object 10 the lower right s part of the hul

rlating resting on three crosswise supports: Mowifon

Al no-major bow-to-stern structural membeers
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Az pur lehts probed the wreck, Wi 58w
very clearly a large cylindrical form pro-
truding from beneath the hull, which ap
narently capsized before 1 struck bottom
A chorus of excited voices filled Easlward's
laboratory, “It's obviously not the paddie-
wheel ol a steamer,” Lo ':-:',‘_"i rton remarked,
‘and clearly nol the mun tub of a moderT
warship. It hias to be the turret ol MHonitm
Must've slipped off as she turned turtle.”
of us thal we

What we saw convinced
had found Monttor. Five months of frame-by
(rame analysis of the videotape by Gordon
W atts il oLthers I_-th'i-IFITII.'LI.”:'Il' identification,
even though, with our cable-slung equipment,
we had not been able 1o photograph the
whole ship

Further documentation of our find had Lo
awail the opportunity for our Eastioard team
to join the 1974 1. 8. Navy expedition of the
research vessel Alcoa Seaprabe

Ironclad Built to Counter o Threat

Monitor was the brainchild of Capt. John
Frics<on, an immigrant engineer from Swe-
den. A man of bold imagination, he conceived
e steam batters

of the vessel osan " impregna
of heht draught”™—"battery™ in the sense of @
mounting ol Euns, Its construction marsecd
the start of the long race for superiority be
tween armored ships and rifled artillery that
fired explosive shedls

Farly in the Civil Was the South recog
nized that she could not challenge the North's
wooden feet, and so the Confederacy starter
huilding armor-plated ships. Disturbing news
reached Washington in 1861 The steam
(rigate Mervimack, a Union wvessel partialls
burned and scuttled, had been rased and
rebuilt by the Confederales mnio a Hoattnge
ranclad fort called Virginda, It was feared
capable of destroving the blockading LInion
sepalron and even of bombarding northern
ports. To meet this threat, the Federal savy
Department advertised for plans of ironclads

]" sson had designed a ship that w sk

ol '-.-'-.|!.|| [ & I||"|-I r'1.-.r§'- .I'.'..l.-lll :]': |'|.'I:I Wils

yniformly tapered at each end; two 1l-inch

Dahleren puns were moonted side By s1de 10
the unigue armored revolyving turret

ViSO unique wis i Micdiden anchor Wi | an
the centerline under the bow, where no eng-
my shot could reach crewmen operating o
thier hook or chain, A massive belt of armaor

pO-inch-high vertical plating- ringed Lhe
whole vessel below Lhe fdeck line
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Finding the Monitor

MOWN: when the Woniler sank

how, and why, Unknown: exacth
where. Ohver the vears various theories
had their champlons; claims of dis
covery were made, but none could be
substantiated. The first successful
senrch began not in the Atlantic, b
pmad @ osen of historical documents
Hased largely on navigational fixes
from the log of Rhode ilond, which
had the ironclad in tow hefore she
foundersd, a rectangular search area
‘map, left) was established. Tn Aueust
1073, ke University's Easlmared,
licdee] with detection gear, put to sea
with two support boats of the U5
Army Keserve's 3240h Transportation
Compony

Using an advonesd navigationnl
syt the anthor (left) plotted o pre-
Cise course over Lhe search area. Near
the northern Hmits, “hsh-finder™ -
nar picked up something. e, Harold
F. Edgerion of the Massachusetts
[nstitute of Technology trained side-
zcan sonar on Lhe object and received
hack an tmAce of Almost photoeragihi
gquality (helow, right}, one very like
the ronclad

Actual photography proved trving.
The strong corront made it hard to
rontrol the still and television cameras
cable-sling from  Eavtward (right
The still camera snageed in the wreck,
prl there it rempins Sweeping the
sern, the televiclon camera video-
Lipedd critical delails of the turret (he-
low), The white object is a compinss
suspended from the camera frame
After ciareful study, manne archeol
orist Grordon Watts concluded that
Wenitor had been Tound
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President Lincoln examined Ericsson's un-
convienbionn] o i .1:'||| |-!:-a_F'.'1 l'-l_ o "l.ll [ Can
say 15 whaot the gl sald wheén she puat her
oot in the stocking: ‘Tt strikes me there 15
something i it !
skeptical ot first
ruments hnally won them over

The ship, built at Continental Iron Works
in Brookiyn, was lnunches ._I apuary 10, 1862
. Momitor om March
G, 18604, was taken under tow for Hampton
Boads, Virginia The brand-new ironclad
rived ot a desperate moment—and, as even
schoolboy now Knows, in the nick of tim
The Confederate’s ironclud, the old Mens
mack, was methodically destroving the wood-
en Federal lest, ship by ship

Hieh naval officials wers

Ericssan's eloguent ar-

“tow nnd unwie ldv n

The birst-ever engamement between tron-
cludds took |||.I_._|_ o March 0. 1862 Monitor
waving steamed in the previous evenine. For
lour hours the ironclads shook off each other's
vollevs, often at point-blank range, and the
hattle ended in stalemate. But the aege of

woodlen warsk s had ended. Before the clos
of the Cisal War, the North had commissioned
Montlor-tvpe gunboals
Momitor rode out mid-1862 near Norfolk
otcastonally bombarding shoreside forts. Her

deck log for May Woderate breeces from

fe u pard. and clear wealher, At 1 pom
Jr’;"r.*rr.'r'.'.'. Lancoln arnd Sutte came on board
At 1:30 pom, the Merrmimack hove in siphi—
made the winal preparations to receive hier

1.EI'II'=..I| ".'.'ill".’.'-IEr'li .1l.illl'|‘i.'lll'.':' LEVETIL LIiThes
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on this occasion staved onlv briefly, disem-
barking to watch the ironclads from shore
Both wvessels leveled their guns, and iron
covers were placed over Monitor's deck lights
But—as in every confrontation witer their
first—neither ship fired a shol in ¢arnest

Un December 246, 1862, the powerful Union
sicle-wheeler USS. Rhade Island took Moni-
tor in tow, bound for Beauforl, North Caro-
lina, to join in o land and sea attack on Wil-
mington, Earlier, in May 1862, Union forces
had occupied Norfolk, and the South was
forced to burn and scuttle Mervimack,

Flawless weather saw Rhode [sland and
Monmitor clear Cape Henry at the mouth of
Chesapeake Bay, Fair and calm conditions
prevailed ontil sunrise on Decemlier 30, when
Comdr, John P. Bankhead of Moemitor oh-
served an increasing swell from the southwest.
Rounding treacherous Diamond Shoals off
Cape Hatterns, Rhode Island and Monitor
were saighted by USS. State of Georgia, <he
wits towing & new ironclad vessel, Passaic.
Both later reached Beaufort safelv,

As the day wore on, Seaman Francis Butis
on Monitor reported a deteriotating situntion:
“The wind shifted to the south-south-west
and mcreased ... the sea rolled high and
pitched together in the peculiar monner only
seen at Hatteras." The ship began pounding.

Sen Swallows Valinot Crewmen

At about 7:30 the port hawser parted, and
Moniter began towing boadly. Foreboding
entries in the deck log of Rhode Tsland tell of

increasing difficulty in negotiating the moun-

tainous seas: “AL 9 the Monitor made signal
to stop. At 9:15 proceeded slow.” Taking on
water, the ironclad put all pumps to waork
The massive pounding continued,

The weight of the slack remaining towline
made the wvessel unmanageable, so three
volunteers wenl forward to cut it Two were
washed overboard and drowned; the third
chopped the hnwser.

The engineer sent word that the pumps
were not making headway, water had risen
several inches above the engne room floor,
AU 1100 pome, Monitor “made signal of dis-
tress"—the commander ardered a red lantern
hung from the turres

Al about 11:30 Monitor's anchor was let go.
As rescue boats from Rhede lsland bobbed
through the foiuming seas, Second Assistant
Engineer Joseph Watters reported that waler
in the engineé rpom had doused the fAres

How We Found the Monitor

Without steam the pumps could not function.

Looking into the anchor room, Butts saw
water pouring in full force through the hawse-
pipe, an eight-inch aperture. In dropping
anchor, the chain had torn away the waler-
tight packing The crew was ordered to bail,
passing the buckets haned over hand to the
top of the turrel

The mournful yow! of o black cat sitting on
one of the puns disturbed Seaman Butts. Not
wanting to kill the cat Jest it bring bad luck,
he picked her up, put her inside the gun, and
plugeed it up; “but I could still hear that dis-
tressing howl.” said Butts.

Nightmarish Moments Remembered

The scene nboard the dving ironelad was
“well caleulated to appall the boldest heart,”
Acting Paymaster William Frederick Keeler
later wrote to his wife. “Mountains of water
were rushing scross our decks and foaming
along our sides; the small boats were pitching
and tossing about on them or crashing against
our sides, mere playthings on the billows .. .
and the whole scene lit up by the ghastly glare
of the blue lghts burning on our consort,
formed a punorama of horror which time
can never efface from my memaory,”

“'It is madness to remain here lonzer; let
each man save himself, " said Commander
Bankhead, as reported by Monitor's surgeon,
Crrenville M. Weeks. “For n moment he [the
commander] descended to the cabin for a coat,
and his faithful servant followed to secure a
lewel-box, containing the accumulated trea-
sure of vears: A sad, sorry sight it was. In the
heavy air the lamps burned dimly, and the
waoter, wiist—deep, splashed sullenly againss
the wardroom’s sides. One lingering look, and
he left the Monitor's cabin forever”

The commander, having done everyvthing he
cottld, boarded what turhed out to be the last
rowboat that came alongside. Bankhead im-
plored men clinging in terror Lo the turret to
suviee themselves. They, and one man lving
senstck in his bunk, were left hehind, but with
the promise that another boat would return.
(It did, but reached the scene too lute)

A fearful two-mile passage over mountain-
ous seas brought the survivors alongside the
towering hull of Rhode Tiland. Loops of rope
dropped from the heaving deck lifted the sur-
viviors o safety

The last rescue boat, D. Rodneéy Browne at
the helm, had strupgled three-fourths of the
way to the stricken ironclad when the red
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distress lantern—and 11 men—yvanished be-
neath the waves. Commuander Banghead re
ported that Momfor sank about | am. on
Lhecember 31, 156
Coapt Hatteras
[n all, 16 men had
One hundred and ¢leven vears passed. Then
lors of Knode Isianid,

‘about 25 miles south ol
depth of water 30 fathoms.”
mierishedd,

the captaln's reports
Siate of Georgla, ani
merous other accounts of the
Gordon Watts and NATIONAL GEOGRAPHII

Passaic, as well as nu-
isaster, eniabled
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Thunder of a new nge rumhbles acrous
Hampton Roads (sbove) where shot amnd shell
of Monitor, at left, and Mermimack ricochet
off each other. Though the buttle ended in
stalemate, the Union blockade was preserved
Hysteria born of fear that the Confederale
Merrimuck might steam up the Potomac to
bombard the Capitol was calmed.

O of Meonitor's distinetive ron deck-
light covers, wholly encrusted (right), has
been recoveresd near the wreck and cleaned
ibelow<ironclad proof of discovery

il

researcher Dorothy Ao Nicholson to plot the
final two days of Monitor's course o ciatastra-
Coast Survey chart helped to

etermine soundings ano rlil-'-'i!-'-lll'l:lntl IIXEs

I
ihe, An 1837

The wind and sen conditions, culled from
deck logs and weighed agaimst knowledge of
today’s currents; vielded set and drift calcu-
lations. These estabilished the hkely track of
t

us L Montlor's grave

e ships, and les
O our 1973 Easiwierd expedition, which
Monitor, turbulent currents

finally located
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-
M T e Ak T e R




preventéd our cameras from recording any-
thing but the stern portion. We lost our still
cumern, snageed on the hulk. Pictures of
critical sections of the ship would be essential
to match details of Momiter's construction.

In 4 mesting at the Naval Research Labo-
ratory in Washington, MWenitor experts eval-
uated our find. A team of eight U. 5 Naval
Academy midshipmen presented corrobora-
tive magnelic data from an serial survey.
There was agreement that the evidence sup-
ported the wreck's identification.

A joint follow-up expedition put to sea in
late March 1974, With support from the Na-
tonal Geographic Society and the U S Navy
and with continuing cooperation from the
U. 5. Army Resarve, the research vessel dicoa
Seaprobe topk us back to the Monitor site

Seaprobe, with Comdr. Colin Jones of the
Navy's Experimental Diving Unit as officer-
in~charge, provided a sophisticated platform
und specialized equipment. Largest all-
aluminum wvessel afloat, Seaprobe is driven by
cyveloidal propellers fore and aft, which allow
the vessel to maintain position with a devia-
tion of no more than six inches

O the first pass, Seagrobe homed on the
wreck with wondrous precision. The bones of
Menitor stood out in bold relief on the somar.
Triangulation on Cape Hatteras Lighthouse
and Dnamond Shoals Light Station from our
Army landing craft had pinpointed the wreck.

Guided from the landing craft by Doc Ed-
gerton s side-scan sonar and the el Norte
Navigation System, Seaprobe repositioned,
and within six hours of the first crossing was
ready to send down the television units.

Remote-contral Camerns Scrutinize Ship

A tall derrick aboard Seaprobe Jowered
strings of drilling pipe into the sea, with cam-
eras attached to a “pod” at the bottom end.
Liuided by the underwater television pictures,
offtcers in the ship's Search Contral steered
the vessel and the camera pod to almost any
desired position above and around the fa-
mous irohclad

Seaprobe started photographing and video-
taping the wreck from bow to stern. As g
positioning marker, a small sonar device
called a pinger was placed on the bottom 30
feet north of the center of the wreck. For the
first time the vessel’s prow and anchor well
came nto view

During Seaprobe’s week-long mission, seas:

were calm for only a single day. The landing

How We Found the Monitar

craft used the brief good weather to dredge
for artifacts on the seafloor arnund the wreck.
Seaprobe assisted, anchoring buovs arountd
the site, theén had to <ail away on another leg
of her scientific mission. Dredge hauls vieleded
only bottom sediment, chunks of coal, and
fragments of wood

As the expedition came to an end, the team
abourd Seaprade continued to assemble a pre-
hminary photomosaic from at least 2,000
photographs documenting Monitor’s ramains.
U. 5 Navy specialists would need five addi-
tional months to complete the mosaic

Century-old Relies Get Tender Care

In May, just a few weeks after we came
ashore from Seaprobe, Dr. Robert Sheridun, o
greologist at the University of Delaware, visited
the wreck aboard Eastword and dredged
from the ocean floor an astonishing variety of
artifacts—72 separate iteme. As the dredge’s
contents were gingerly transferred to canisters
of water (to preserve them from rapid oxida-
tion}, the value was apparent—iron plates.
one showing a slot for a bolt; a threaded nut;
a two-laver disk ten inches in dismeter, There
were more fragments of coal and wood, and
a variety of lesser objects.

These precious relics of Monitor were im-
mediately accorded the best avuilable treat-
ment, We closely examined the iron objects as
so0n as they could be removed from the pre-
servative compounds. The heaviest consisted
of the two disks of iran held together by four
rivets; we have identified it as a cover for one
of the light ports on the deck.

Natural defenses—depth and treacherous
currents—long guarded the wreck; now legal
protection, too, is extended to it, The Monitor
site has been listed in the National Register of
Historic Places. And on January 30, 1975—
113th anniversary of Monitor's lnunching
—the National Oceanic and Atmospheric
Administraotion plans to designate the iron-
cind n marine sanctuary. The remding are in
such a badly corroded and fragile condition
that the ship mayv never be raised intact

We who have played a part in locating the
prave of Monitor, heneath the blue waters off
Cape Hatteéras, have been profoundly maved,
for we have nearly touched those long-ago
days of highest drama This silent and for-
lorn resting-place cradles a tangible record of
the hopes of 4 union of states—and a por-
tentous turning point in the annals of men,
ships, and the sea. 0
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HEY STAND MUTE, the Europenns whi
A B“l“ Thwﬂ! V7,000 w 10,000 vears agn during the

last gredal slncial age Vet oul of the lnyvers of
dust and tme hove come engravings and

pantings that speak of acute observition, mister
craftemanship, and, to awthor Alexander Marshack,

k i Resenrch Associate of Horvard Undversity’s

Peabody Museum, something evén moré—ciues
to the human motives hiehind the art

What did the artisan have i mind, he who
set flint point Lo reindeer antler (below) about

“F 12,006 vears ago? Various theories have explained
this kind of art a8 huntng magic, Or as sexual
symbolistm, of s sncestor totems. Not satisfred

with thesn concepts; the author bepan his anolyss

as by taking a closer look at lee Age artifacts than

hitd ever been sttempted before

This 14%-tnch baldn de commgndément, an
engraved staff that mav have been used in ritual
wid perhaps served also as o spear strasghiener,
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had been known for nearly 4 century. Yet under
a microscope Marshack saw detalls previogsly
overionked or maccurately reported His tracines
bere show all its images as if unrolled, amd color
coted for clarity,

I the bull snd cow seals (brown) and the
male anakes (red) were sell-evident, the upside-
down fish (orangel was not. The miveoscope
revealed that it was not a common mackerel, 4s
it had previeusly been called, but o male salmon
with the jaw hook distinetive of the annual
spawnihie migrallon upsiream—a time when
seals follow to feast on the hish,

Three sraceful forms (durk zreen) resemble
plants, not harpoons for hunting magic. A
sprout (lavendery, a fower {greeni, and three
small many-legred witer creatures (deep purple)
round oul o visual treatise on seasannl ecologry,
And, the author feels, & schemutic ¢rossid-out
ibex head (tan), and perhap: another beside it

(dark Bluel, may be symbols that stand for the
whaole composition and for the jdea behind it—
the comiing of spring, marked by sacrifiicial kiilings

Not all the author’s collengues agree with the
conclusions st forth in his startling book, The
Koots af Civilization, or in this article, which
outlines his must recent research, aided by a
National Geographic Society grant Yel most
concede that ks technlgues—microwapic
cxaminution gnd mfrared and ultrhviolet
pholography—point the way to profound new
insights nto the life and calturnl development
of Tee Age min.

If, a5 Adexander Marshack has come 1o believe,
man of that dim, often frigid past thought
estenlially as we think, what he ¢rafted belps
to chart the ultimate Iabyrinth—the compiex.
subtle, and ever-changing territory of the
modern human mind,

—THE EDITOR
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Exploring the Mind
of lce Age Man

Bv ALEXANDER MARSHACK




RIDDLE OF THE "MACARONI —
twisting frnger marks raked ocross
the saft clay of o cove ceiling at
Routhenae, France — engrosses the
author. He believes such markingy,
made by various people using one.
i, three, or four fingers, are in
lce Age man's oldest expressive
fradition—a way, perhaps, for all
o participate in the rich symbolic
life of their communities.
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yradually the bone told me u great deal
about the skills of its owner, und how he may
have thought. Patterns of wear identify it ns &
pressure flaker, a kind of prehistoric machine
tool, used to shape stone implements, The
man who made and carried it over a con-
siderable period also used it a5 b notebook,
apparently to record an important sequence
in his evervday life. the chunging moon thit
marked the passing seasons

Who was this anclent man, with 4 skeleton
and brain like curs? He is popularly known
as Cro-Magnon, after the site in France where
his remains were first discovered in 1868, He
uppeared in Europe about 35,000 B.c. Hun-
dreds of thousands of his stone tools have
heen found during the past century, together
with some of his scratebed, carved, and paint-
et imnwees, The largest concentrotion of his
lée Age work oceurs in caves in southwestern
France and northern Spain imap, pages 7 0-
711 It was in the so-culled Blanchard rock
shelter. near the French village of Les Evzies,
thiat the bone with its notation was unearthed
in 1911 bv a French archeologist named
Lous Lidon.

This fascinating too) alters our view of lce
Awe man, Once considered hittle more thian
w primitive toolmaker and hunter, he now
emerges ks a4 more modern human, thinking
in o far more sophisticated way than was be-
lieved possible.
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Despite scholarly study of hisskeletons, hs
tools, and his art, the character and thoughts
of Cro-Magnon man have until now remained
largely a mystery, No effective method had
been developed 1o study his ssmbolic materi-
als. We know even less about Neanderthal
man, who preceded Cro-Magnon in Europe,
and who also left scuttered clues to a symbolic
and ritual hife

In 1964 1 had discussed thic gap in our
knowledee of Cro-Magnon man with Profes-
sor Hullam L. Movias, Jr. of Harvard Um-
veesity. 1 sugpested that it might he pessible
to use sclentific techniques to shed new light
on Cro-Magnon's little-understood cullure

While cautioning me about the difficul-
ties, Professor Movius encouraged me to
unidertake the study. Unraveling the mystery
of the bone fragment with its lunar notation
was the first step in 4 fascinating research
project that has occupied me ever since.

capital of prehstory”), 1 have crisscrossed
Europe, from Sweden in the north to the
southern coast of Spain and the heel of ltaly,
| have examined thousands of lee Age arti-
facts nund engravings—a largs proportion of
whnt has been unearthed in the way of artistic
and symbolic remains of Cro-Magnon man
I have spent monthe recording and analyz-
ing the paintings and engravings in Europe's

F!{[_}M A BASE in Les Eyvzies (called “the

Natinnal Geographic, January 19735
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mapor caves, including Pech-Merle, Cougniac.
Rouffignac, and Niaux in France, and El Cas-
tillo and La Pileta in Spain, During most of
my travels 1 have been assisted by my wife,
Llaine, a Faculty member in graduate social
work at Hunter College in New York Cliv.

My ten-yvear search has focused not on the
physical aspects of Cro-Magnon man, nor on
his stone tools or the remains of his fires or
meals I have sought those fragile and sulstle
clues ss to how he thought—that Is, how he
had become fully “human” But how do
vou look for lost thouzhts 30,000 vears old,
when there are no written records whatever?

For such a study 1 had to employ special
techniques. Chief among these wis the use of
extreme closeup photography together with a
geclogist's field microscope to magnify the
engraved Iee Age notations and compositions
Later, in the study of the cave paintings, |
used ultraviolet and infrared photographs,
literally to shed new Lght on the surprisingly
rich art of Cro-Magnon man

| began my research by re-examining the
viist body of evidence archeologists had
amassed in the past century, including arti-
tacts wrapped in old newspapers and hidden
pway in forgotten muzeum drawers and col-
lections. I then went to the strange signs and
symbiols man had made in the caves: To-
gether these supgested answers to questions
that have absorbed archeolngists for decades:

Exploring the Mind of Iee Age Man

By beginning in the middle wnd following the
binck directional arrow around o serpentine path,
ﬂmﬂw the 6% marks not as liternl imaiges
of the waxing and wating moon, hut as i comples
notation of the passage of 2, lunar months.

How and why did the Grst buman wrt
emerge? Why did imapges of animals and
females appear suddenly on earth? Whi had
the Ice Age hunters ventured deep into the
cuves, not to live in them but to carefully
paint their walls with images? Why and how
hid oarly man become a thinker, a solver of
problems, and o svimbal maker?

Cro-Magnon man was essentinlly a hun-
ter, st it is hardly surprising that many of his
symbols represent animals. In a museum in
Tibingen, Germany, | spent days examin-
i o group of tiny animal statues carved
from muammoth ivory, doting from about
e 0 B.C., roughly from the period of the
French pressure flaker. The statues had been
discovered in a cave known as Vegelherd
They included a horse, u lion, & leopard, 4
bear, a bison, a mammoth, and one crudely

shuped human (emale figure
M Ice Age animal images represent only a

form of hunting magic. The hunter, so0
the theory runs, made an animal imoage and
“kalled™ i, then went out and hunted with the
prower of magic on his stde. Still other arche-
ologists theorize that the animuls were totems
—igures of ancestor animals from which
different human groups or clans supposediv
descended. The animals have also been inter-
preted as sexual svmbuols, with certain species

ANY ARCHEOQLOGISTS assume that

Gy




Still ppmboling with man's power to animate, the
i the artist's

s maker o 3 (U wepre ppn gnel thi

repiresenting the male principle and others
the female
When I put the Vopelherd horse under the
that its ear
mouth, and eyve had been carefutls andl
curately carved, but thit these features had
been wort down by long handling (above)
he figure hitd obviously been kept by its

u=edd for o considerabli

| wis now Lo gsk mew guestions

MICTOSCODT | cliscon ||."|'I:"|| s,

owner ani [T
Clearly it had not been created for the pur
kitlled" immediatels

Rist 1n the shoulder of the horse wias en

POSe of being

rraved one unworn angle that I took to repre-
sent a dart or wound. Apparently some time
late in the use of this figure. it had been killed
But why? Was the killing intended as hunt
ing magic? Perhaps. But if Cro-Magnon was
as sophisticated as [ was beginning to find he
ling not have been lor

wis. could the ki A
olher sym

the casting of a spell, the cunng of iliness, a

Wolic purpose, stich ns an mtigtion

sarTinece ror the coming ol Winter, ar a ll'||'

hraton for the coming of spring?

HATEVER THE MEANINLL hore was
an ndication that lee Ase images, ke
notalions and certain toals, were mace 1o

he kept and used over a long period for specif-
I PUTPMAeS LIfie ||!|.|-|_ _-|||,'-'I_'.|-LII' L1 1|.|I' IJlI.[.r.'l

enl uses of these images. Did lunar notations,
for instance, help determine when an animad

Fis

LOMITE R

reeanch-long Voagelherd horse survives both
Ehie lng-exbinct mammith

was 10 be rituallv killed or the season in'which
A certain spectes was Lo bé huntedrs

In the 1880 a section of reindeer antler
wis discovered in the cave of Momtgaodier
in southwedtern France, a a hundred
miles inland from the Bav of Biscayv. Perhaps
shafts, the
carries engravings long regarded as periect
examples of hunting magic, since they depic
il fish sppposedly 0 association
study under the
microscope revealed o far different story.

The moin engraving ¢onsists of two sea

ugeel Lo stratghlen - spear wntler

anmals

i

with weapons (pages 62-3]

S 11

perspective. A bull senl and a smaller lemale

they are |||:'|;'-j'i-|,'!"~ etehed even to the whisk-
ers, the line of the skull, and the rolls of body
(3t Beside the seals i a salmon, upside down,
The lowe: hook, or kvpe, tho
mutle saimon grow during the migratory run
ypriver to spawn, o time when seals lollow
1T hough salmon no Ionder mMigrate ap
most French rnvers because of pollution and
WETE Once
even in recent histomcal times Sa
erations bemn at the same time each VEILT,
some weeks alter the first thaw. The first run
for 1t heralds spring

iaw has the

them

dams, thes cammon far mland,

on mi-

s A majnr event

To the left of the salmon are three Images
ol a kind loeng thought by arehealopists to be
harbed harpoons. The presence of harpoons
with =eal and fish seemed natural, at least in
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Adsge on frugality, scribed in bone.
pnls to practical and ssmbohic
use anid reuse of tool and fmage
—and to the complexity of its
maker's mind This eight.
inch fragment; nbout 15,000
% veurs ald, was found @t La
Y Marche in central France. The
entarged tracing shows thai
the image of o horse an the
left and the sets of marks on
i the right—perhaps o calendur—
were partidly sphintered
aff. The bone was then

seraped down {or use gs
a reshaper of fint toals
=ets of new marks
were atdided to the
pper lefl. The
I'| horse, in the shape
of a pregnant mare.
mav heve been
symbaolically killed
Ly engraved
shafts, then

III.

| purposely
A I| renewed over
and over, as
Lhie several
CACE, EVEs,
manes, and
back lines
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terms of the hunting-magic concept. But the
microscope showed that these were not har-
poons. The “barbs" point in the wrong direc-
tion to muke an effective weapon. Moreaver,
thev end delicately, precisely like plants, and
are arranged in the manner of leaves

Above the female seal 1s an apparent tiny
flower in full bloom. Near the bull seal are
three tinv many-legged creatures of water or
damp ground Finally, there is o pair of
snnkes, each with the genitalin showing, as is
the ¢ase in spring mating season

sonal composition, rather than hunting

magic. Further microscopic  study in-
dicated a possible use. One of the last images
engraved on the antler is a uny abstract head
of a male ibex, or mountain goat, een from
the front. In lce Ape compositions the large
animals generally were made first and the
smaller secondary imoages and abstracted
signs were added in the remalming space Or

TH[E ENGRAVING was a careful sea-

inside the ammals. Major lce Age Art Sites

The ibex is extremely schematic and ¢on- o Cave with wall art
sists merely of two horns, two ears, and a o Other art site
muzzle. The eves are lncking The micro- When Cro-Magnon man Bourished
scope shows that the image is crossed out, or in Europe, glaciers covered much of a
crossed over. by an X on the forehead. The comtinent made larger (blue ines) by an
realistic seals and salmon were not “killed” pcean level 300 foet lower than it &= today.

by such a symbolic overmark.

Exactly the same schematic imnge of e
ihéx—front face, without eves. and crossed
out—occurs 4s o regular motif or sign in inte
Ice Age engravings that have been found as
far away ns Spain

To me the questions were obvious! Did the
Iee Age male fbex come down from cranggy
heights in spring to browse on the new green
growth of the lower slopes, as the ibex ol to-
day does in the Alps? Was the killing of the
ibex a sign of the coming of spring? Was it
then, a ritual sacrifice® We know that sacn-
fices of this tvpe were commaon in later, post-
Ice Age periods The engraving suErested an
act of killing, not for food but as a symbolic
ritual related to the seasons and the behavior
of wildlife.

Perhaps this realistic sensonal compesition
an the Montgandier antler had been summed
up by the schemutic ibex head made in a
totally different style. Could | tuke the s
from these engrived bones and apply them to
the painted caves of the Ice Age?

Three major French caves, Niaux, Pech-
Merle, and Rouffignac, which today receive
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4
British Ice Sheet - Scandinavian

3 Prehistorie pioneers, men fully modern in form, ippeared in Europe 37 000
1 : : years ag, a time when millions of cubic miles of today’s ocean water lay lockerd
in glaciers. Forbidding ns such a world may appear, the Europe of tundra,
steppe, and woods ran tich with game, Where they could, as in southern Frabee,

' the hunters settled along rivers, using rock overhangs or cave mouths for
0 - shelter. Their way of life persisted for more than 13,000 years Then the warm-
) ing climate melted the glaciers and ruised the seas. Encrouching forests drove
the great grazing anitmals, their chiefl prey, north, some to extinction. Some-
thing new and profound would eventually sweep across Europe—agriculture
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Meat fon sunvival
and food for thought

N ENTIRE ECONOMY on the hoof, Ice Age

animals supplied man with food, garments, and
toals. O necessity, men knew them intimately:
their range, habits, seasonal behaviar.

The woolly rhinocerns, musk ox, ginmt elk, gnd
woolly mammaoth sought the coldes! terrain, per-
haps retreating from snow-filled valleys 1o open
country in the dead of winter. Seasonal game,
seuls wnd calmeon may have hrought men from dif-
ferent areas together to hunt, fish, and perhaps to
tratle. Deer and hison; heads struined high, mouths
open in the bellow of rut, marked the autumnal
mating season. These, and the ather animals ren-
dered here, are all represented in Ice Age art

Man the hunter plse knew planis ]uﬂ autside
the French cave of Lascaux the author found grow-
ing plunts identical to those depicted inside the
cave. Angther time he asked o farm woman if she
recognized stalks engraved un an Ice Age hone.
“Ah, that is farina, but we don't eat it Tt s wild—
Tduvage, sanvage™

This same natural panoply alse supplied what
was uteful to man us it was to no other predator
It gave him subjects which he could observe and
contemplate, and by which he could visually ex-
press the waorld of his experience.

The hands of an Ice Age man shown working
i bone have already engraved a faring fauvege,
4 sprout, and a crosed-yut ibex, shurthand for
the model W its upper loft Apparently sn image
associated with spring. the schematic ibex often
appears with other seasonal images, such as
plants. Thousands of years later, schematic cattle
heads were totally abstracted into the forerunner
of our letier A,

With a pencil grnip the rght hand adds a line
o a sel of notations. No Ive Age Rosetta stone
has yet been found to prove conclusively thit
such markings were, indeeed, lunar notations. Yet
man the expert hunter, who knew and portrayed
seasons, had one moest wsable model for time
—the moon, with its obzervable, regular, and re:
Curring cveles

Based on his careful and svstematic research of
more than a decade, the author holds that Tce Age
man indeed kept a deliberate and often detailed
record of the changing moon and passing seasans
by use of both literal smages and ahstrut sm-
bols, Our distant forebears thus revealed a level of
observation and thought far too complex 16 be ex-
plained by previous interpretations of their art




thousands of visitors ecach summer, became
the test grounds for developing a new kind
of archeological research.

INCE THE 19TH CENTURY scholars

have debated the meéaning of lee Age cave

art. In a way these dramatic images are a
trap for the archeologist

A cave wall is a more or less public surface
—artists from  different periods may have
entered hundreds or thousands of vears apart.
How, then, can one call what appears on a
wall & "compasition™?

Beginning in the 1930% Abbe Henn Brewil,
the first great interpreter and illustrator of
cave art, proposed achronological sequence of
prehistoric art stvles. It began with the sim-
plest outlines und proceeded to the more so-
phisticated multicolored images displaying
great detail and perspective. But, if my in-
terpretation of the engraved matenals 1
correct, beautifully realistic images that ap-
pear on a bone side by side with crude, sche-
matic ones were made in a limited period by
the spme hand. Why could the same not be
true of cave art? Moreover, sinve some paints
facle and deteriorate, how could we know
what wis originally on u cave wall and what
is now myissing?

The first cave | studied was Pech-Merle, in
southwestern France. In this area, and in
neighboring northern Spain, what we call
the Tee Age wis not as bitter as the term m-
plies. There was ice to the north across Britain
and Scandinavia, to the east in the Alps, and
to the south in the Pyrenees, but the vallevs of
southwestern France were protected from the
fierce northern winds Temperatures were not
arctic and the ground wits not frozen. The en-
tire area had a coultural continuity through
out the last placial age.

Pech-Merle today 15 extremely chill and
damp. The first visit is so overwhelming one
can scarcely think. The silence and heavy air
can literally be felt. Huge irregular winding
chambers have been carved inside the hill by
ancient underground rivers. the architects of
many lce Age caves. These chambers have
heen further altered by formations of stalac
tites and stalngmites paksage lwisls
in a random, chaotic manner

Suddenly one comes upon a flat, dry wall
with two large punted horses surrounded
and covered by red and black dots (Facing
page). The composition is startling because
it is so complex. There is a buge red hsh—

-rI-l i1t’!

i

onl—

“1 was here.” Whatever his intent, when he
put his hand on o cave wall and hlew pig-
ment through u tuhe (ahovel to leave negn-
tive hand prints, Tee Age muan left thal mes-
sage. In a cave at Gargas even an infant,
whose hand wis clearly held in place by an
adult, particigeted in the commumal act

Infrared Hght allowed the author to find the
ariter in which images al Pech-Merle tright)
were built upe first, a large red fivh and small-
er circle (under the mane at far right}, now all
but invisihle; over them, a horse, next, sets
of dots filling the borse; then another borse
was added, and more dots; finally, the hand
prints of adults, which give asense of scile to
the composition.

a pike—in the body of one horse, as well as
a large circle. The horses have human hand
prints appedring above and beneath them,
On neither horse is there any sign of weapons
or symbaolic killing.

Another wall of Pech-Merle contains only
red dots and one red hand print, @l made
with ocher, an ron oxide clay. A separate
chamber has eight abstract human female
images of the kind 1 had found on engraved
iones, plus more red dots nnd animal outlines.

In adjoining chambers there are hundreds
of finger tracings in clay of a kind known
among archeologists simply a3 meanders, or

macaronic” These are interspersed with un
oocasional abstract fipore of & human female
or an image of & mammoth, Still another
section of the cave contains nothing but
groups of red dots

The impression of Pech-Merle i= one of
great varietv—females, animals, meanders,
dots, hand prints, and abstract signs—and

National Geographic, January 1973
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How, for

example, do vou interpret a circle in the

the NEITS L10ans

e enually varied.

chest of 0 horse? How il Vil begin to under
stand sets of dots, or imterlaced mennders? A
femmle image iz “feminine,” but what does an
animal tmage represent—a meal?

Instead of searching immediately for the
meaning of these images, T tried to find ot
how they were made and wzed I began by
using invisibrle light from lamps that radiate
Infrared or Une can take
photographs by means of this invisible radia
tlan, using special films and flters. [ devised
the technigues with Cro-Muagnon moans
painling materials an mind. Iee Aee artists
userl two kinds of minera] paints: the achers

uhiiraviolet ravs

ar fermous oxide clayvs, rmnging from pure red
through vellow and brown o violet: and
manganese oxide for black. These plements
were olten avauable in the caves themselves

Infrared film sees through red ochers is
though thisy Vidntngs in other

weTe glass.

Explaring e Mind of fee Apre Man

umndter them become visthle Im

|'-'.II'iE||.'- i the ochers also can bhe (letected,

MEMEnis

since those are not transparent and therefore
chiow up in the ';~'r|.||[||:1'.5i'|!I|_;. Various mixes of
piint become clearly differentinted

When I began a breakdown of the spotted
horses, | found that the sets of red dots mixed
i with the black dots had heen made by
different types of ochers. Each <ot apparentiy
hod been added to the horse at a different
tme. Without trving to interpret this strange
composition

! could nonctheless suprest o
setuence o the buildup. A fish and a circle
wire iirst painted on . wall, the contours of
which sugpested a horse. Then the outline of
L horse was drawn to fit the shape of the wall
Then, set by set, black and red dots
wlded inside the horse, and when it was filled,
ack dits were pul above and below

WETe

MWexl w second horee outhne wik arlded,

v fi

andd 1his, oo, was slow led up with sete of

rect And binck dots. When both horses were




filled, hand prints rather than dois were
placed around them, marking a final use of
the wall Whatever meaning the fish, circle,
and horses had, the dot< and hand prints
apparently were related to that meaning

Like the earty Vogelherd horse that was
handled, used, and then killed, this wall
with its horses had had use and reuse. Owver
now long a period one could not tell But
clearly these were not mere pictures of horses
nteant to be killed and eaten.

Although [ had not discerned the meaning
of the panel, I had shown that by the use of
infrared light it was possible to begin an
analysiz of the Ice Age coves in o new way
As o result, 1 began tracking and probiing the
caves to try to understand the sets of dots,

meanders, female hgures, animals, and the
many kinds of signs.

FOUND that ultraviolet light causes dra-

matic ¢ffects in many caves. Vanous min-

erals and living organisms on the cave walls
react to ultraviolet radiation. causing a ghost-
v fluorescence. The ochers and manganese
pigments themselves do not Aueresce

When [ trained an ultraviolet lamp on the
wills of Pech-Merle, the effect was startling
Eerly, the stalactites and stalagmites there
Auoresced as though they were wired intern-
ally for electricity. By noting the amount of
fluorescence on the wall, one could tell that in
different parts of the cave unegual processes
of growth and aging were under way, The
knowledee could be hq*]|r1||| in determining
what might have happened to images painted
on the walls,

These new analvtic techniques demon-
stratied that animal images and walls had
heen used and reused, just as the surtaces on
the engraved objects were used and reused
For example, a single animal image such 45 a
horse could be used in many different ways
by theé pddition of different kinds of svmbaols
such discovernes opened up o new stage of
cave research and offered & new insight into
the complexity of the lce Age symbol systems

Ultraviolet heht also revealed traces of
modern man ns well as of Cro-Magnon, In
the [emous cave of Lascaux, closed o the
public since 1963 for protection of its paint-
ings, the wltraviolet lamp disclosed a color-
(il Auorescent dust on many shelves and

ledges. The dust consisted of tiny blue-gréen

specks and long twisting serpentine forms of
brilliant red and biue-green. Intotal darkness

i

Mature imitates art while destroyving 1
I normal bilit, the white "eve” of 4 hotse
in the cave nt Niaux right) glares hotls
Unider the author's ultrasdolel light inhove),
the eve stands out for what it i= A spid ol
calcite glowing eerilyv. Wnter seeping through
the, rovk bleeds the original eve of black
manganese down the horse's cheel
Ultraviolet llght also restores such fading
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1ad the sensation of looking down at a
ity &t might from a plane

Myvstified, 1 took a strip of gummed tape
and touched it to picking up some
U'nder the microscope

(HE

a ledee,
nf the fluorescent duast
the particles proved to be a mixture of pollens

and artificial hbers brought o By

SIHREEE,

A ballet of bison, alive with animal power and
orace. sufees across the walls of Lascaox The an
i5t. 4 careful observer and dealtsmaun ;l-illl-‘l'4| W

[our-fout-long bulls, the el in summer miodt, ore

|
o=

visitors before the cave had been closed. In
the sightseers had been like pollinat

1 gy By

etfect
mg bees, spreading outside dust and
nisms in aocave thiat had been undisturbed for
thousands of yvears: In unsuspected wavs they
Asare

sult of these studies, French authorities asked

wiere Belping to destroy man's lirst art

it hor
stumbiled upon e 15440, aller 15 000 vears of

nreserved. No

cave vei foond mebches the variety or elegance of

of many seasonal detadls that ntrigue thi

darkness, Lafraus was perdecti

famuary 1973
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me o conduct research in Lascaux and French Pyrenees: Niaux contains some of the
DLIET CAVeS I!I-i'.--IL-U-'I'!'I'--.-||-.'.-!-.||~ for their best art of the late Ice Age—animals so

iroteéction, which 1 have done rl'.-.|'-ur'.l':|_-|_'- ancl beautifully painted thal, as
A 1
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understand symbols of earlyv man led to used Bving models
the cave of Niaux in the foothills of the But the main chamber of Niaux is half
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mile inside the hill, and the farthést cham-

bers with images are glmost o mile nside
Obviously Cro-Magnon man painted [rom
memory rather than from a bving animal
so deep inside the cave

We know that he entered barefoot, for his
nrints remain on the clay floors. He carried a
flaming torch that lasted at legst an hour or
tvwo, or a dish of oil with a floating wick.

The area of Niaux actually offers two sets
of paintings and engravings—one in the man
cave and another across the valley in o small
er rock shelter called La Vache. My plan was
to compire the art of the cave and of the
shelter and to relate the various images to the
prehistoric ecology of the vallev

RCHEOQLOGICAL EVIDENCUE suggests
that the hunters at La Vache bived in the
valley somewhat later than the painters
of Niaux, But both groups illustrated the
same key animals: bison, horse, ibex, deer,
and fish, The same favorable hunting climate
must have existed in both periods, and the
behavior of both the hunters and the am
mals could not have differed much

The engravings of La Vache are extraor-
dinary for their detail A bone found in the
shelter bears an engraving of a pair of frog's
legs. Whether they were an itermn of diet in lce
Age France, as they are today, we cannot tell
But they are clearly a seasonal image ol late
spring and sumimér

A hone knife that shows no evidence of
wear on its edees, and was therefore prob-
ably used for ceremonial or ntual purposes,
has an engraved doe on one face, with ser
pentine lines suggestive of water abowve its
heued (page %3). On the same face of the knife
there i€ the {amiliar symbol of an ibex head
with one crossed-out horn and three abstrac
flowers in bloom. The images seem 0 repre
sent spring in the foothills, just as those on
the Montgaudier deer antler apparently rep-
resent spring in the lowlands.

The other face of the knile may represent
antumn, depicting the head of a bison bull
with mouth open and tongue out 1n thi bl
lowing posture of the autumn rut, or mating
sepcon. The plants on this side of the knife
are of a different type—perhaps coniters or
lenfess trees, with what seem to be nuts and
ane dyving dower.

Here the lee Age hunter was depicting spe-
¢les of animals with sexual designations and
species ol planls gt various stages of growth

Rl

Harpoons or plunts? Tmages within and to the
rishit of 3 Lascanx borse were long thought to be
harpeons for hunting mage, but the gothor iden
tifies them: with other plamt mages n the cuive
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A grometnc sign above the five-footdone borse is
one of many such symbols the amthor = studving
The painters who made long and dark, hard

anc olten dangerons Journeys @5 much as g mils
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nto the bowels of the earth went on no mere casual
impulse. Whatever their intentions, they muost
have had compelling reasons ho brutish “cave
man” could have known

L3



The combination of seasonal animals in rela-
tion to seasonal plants indicates & knowledge
of the behavior of local species suggestive of
the master hunter and gatherer. These en-
eraved bones from La Vache indicate a com-
plex yse of animal images for symbolic and
ritual purposes.

The cave of Niaux offers similar indica-
tions of Cro-Magnon's complex use of images
and sense of seasonal relations. The wall of
one side corridor displays the figure of a small
red horse, perhaps a colt, with & drawing un-
derneath of the familiar “harpoon™ symbol
found on the Montgaudier deer antler. Here,
too, the image is a perfect plant, with the
harbe facing forward and aeranged in the
manner of leaves.

Infrared light revealed that the horse amd
plant were made with the same ocher and
were probably created as a unit A few feet
away there are other red plants of a differemt
species, some apparently growing upward in
4 sygmestion of spring, others seeming to me
to be bare autumnal plants.

If the lce Age hunter depicted plunt species
in different seasons as accurately as he de-
picted animals and their behavior, and i he
svimbolized these changes and differences
with both realistic and abstract images. he
probably had words for these differences and
processes. Thus he was capable of that most
symbaolic of human functions, speech. If so,
this early hanter had the lore and <kilis that
would have prepared post-Ice Age man for
the coming stage of human culture that
brought planting, agriculture, and the do-
mestication of animals.

of plants as kev images in the caves of Las-

catpx. When and if Lascaux isever opened
again to research, some of the major problems
in the centurv-old debute over the meaning of
Tce Awe art may be solved, If the association
hetween animals and plants of different
species and periods of growth is eventually
accepted as fact by the scientific communmity,
then the discussion concerning the nature of
man's first urt and his knowledge of his e¢n-
vironment will hoave undergone o revolution

In their role as hunters, men bad n specal
relationship with the world of animals amd
of animal images. Probably compositions on
tools such as pressure flakers and the major
paintings of animals in the caves were made
by men as part of masculine lore, skill, and

TU ME the great surprise was the discovery

¥

ritual. The tendency has always been to see
human evolution in masculine terms, that is,
as the product of man the toolmaker and
man the hunter,

The approach is understandable in light of
the stone tools and animal bones that arche-
ologists dig up. For this reason, the presence
af female images as old as the earliest animal
images, and the persistence of these through-
out the whole Ive Age, posed a special prob-
lem for mv analvsis. Like animal images,
these female fizures have been found all the
way from Spain to Siberia In the spme way
that animals had been called hunting magic,
these often naked wide-hipped images had
been termed lertility magic

It was the microscope that gave me a clue
to some of the uses of these Ice Age female
images and opened atill another door into the
Tce Age way of thinking and use of symbols.

linde, in the Dordogne of France, two

heavy chunks of limestone were discovered
in the 19200s on the floor of a late Tee Age
hahitation, dating from 12,000 B.C. On these
stones sre engraved outlines of extremely
abstruct human female figures, without
heads, hands, or feet. The main feature 1s
greatly exagzerated buttocks (page 54),

The fizures are unusual, with little that we
tockay would ctress as either human or female
Vet we know that this basic recurrent but-
tocks form is female, because occastonally n
hreast 15 attached to L

When 1 put the Lu Roche stones under the
microscope, it was instantly clear that, like
the Iee Age animals, these images: had been
used over and over again. After an image had
been engraved, sometimes quite crudely, it
was later crossed out or marked within the
central region ds many as nine separite times,
Each mark in a female was made by a differ-
¢nt tool point, presumably ot a different time-

Somenne had engaged o periodic marking
of these female images, either for purposes of
ritual or notation. But what was being peri-
odically marked or recorded? Did these
marks notate the months in the female evele
of in gestation?

Hundreds of stones with these female im-
azes have been found at Ginnersdort, Ger-
many, on a hill overlooking the Rhine River,
The site was an Tce Age camp later covered
by a volcanic eruption. Here, as at La Roche,
the female images seem to bave been used and

IH THE CAVE OF LA ROUHE near La-




Ode to spring.
elegy on autumn

WAY OF LIFE was melting with the

glaciers when two seasonal campositions
were engraved on a bone knife at La Viche.
Never used to cut but perhaps emploved in
some Ice Age ritual, the knife con be read as
homage. to spring and fall

The left face shows a doe; three wavy
lines, perhinps water; three flowering plants;
and the familiar ibex head crossed out by
two thort marks on the top of its right horn
—in all a set of spring imoages The face ut
tight portrays a bison in sutumn rut four
plant forms, perhaps conifer branches: a
drooping plant (green in the overluav) and
three seeds or nutlike forms

Lo Vache., a habitation cuve, lies fust
across a narrow vadley from the ceremonial
cave of Niaux in an area where the Atlantic
and Mediterranean climates meet in a kind
of ecologcal salad of fors and fauna
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renewed many times: Some figures had been
re-engraved so many tmes that deep grooves
had been cut into the rock. One stone contains
two female images, one of which is shghtly
more tealistic than usual, since it includes a
brewst wnd two upraised arms

This image was moarked twice by the Kind
of lines found on the la Roche stones and
wits then used in a most unusual way, by the
addition of what appears to be a fetus (op
posite). The microscope revealed what 1 think
i= an umbilical cord connecting the female
image to the fetus, which is depicted with
neither arms nor legs, If so, this = the onl
image of a human birth ever found from the
Ice Age. The engraving, perhups made by an
adult waman living in the camp, may have
been related to the monthly periods and
eventual pregnancy

At what point in the biological sequence
the fetus was engraved we cannot tell, but 1n
the hundreds of Gannersdorf stones found 1n
the habitation we seemn to have evidence of &
femanle symbol svstem or a form of record
keeping, very likely by adult women The
marking= seem to indicate u knowledge and
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In the world
of women.
a singular birth

UMANRIND'S oldest seli-imoages

were mainly of women, often ab-
stracted by a few guick strokes. The
engraved stone from France (left)
anid the color-coded drawing demon-
strate that some female imuges were
crossed oot repeatedly with vanious
toal points. Such deéliberate use and
rese of the images may be o form of
record keeping related to the men-
strunl cyele or =ome perodic ritual
associated with women

A slgte from Germany, with color
overlay (rightl, adds to the female
images & pair of horses’ hesds and
what seeme to be o fetos altached to a
woman by an umbiheal cord, a scene
unigue in Tee Age art, The fetus with-
gl wrms 15 in the style of many of the
human representations.

use of s=ymbals to document human processes

and activity,
“ and markings surviving from the Ice Age,
the most obscure are the seemingly ran-
dam scribbles and doodles occurning on rocks
in habitation sites or on cave walls: These
markings appear to have neither shape nor
form: when tourists or archeologists come to
a wall full of macaronis, they usually smile.
What can yvou say about such doodles?

The Abbé Breuil suggested that art and
image began when Cro-Magnon man marked
serpentine meanders on a wall and found that
some of them peeidentally looked like ani-
mals. But why would anvone go deep imto a
cave to mark a wall so meaninglessly?

Even more puzzling, these meanders; or
macaronis, continued to be made on rocks
and cave walls much later than the animal
images, even after some of the animals them-
selves hard disappeared from Europe along
with the ice. In fact, the tradition of making
mennders continued into the more recent
Branze and Iron Ages

F ALL THE MYSTERIOUS IMAGES

Nationw! Geographic, Jamuary | 973




Since | was trying to piece together how
Ice Age man thought and used images, these
macaronis posed a challenge. Other arche-
ologists had not seriously studied them, but
had merely documented the fact that they
existed. Did they have some meaning?

In 1969 a French geologist and archeologist
named Frangois Bordes, who is one of the
world’s experts in the study of Neanderthal
man and the tools of Stone Age man, pub-
lished a brief paper on an intriguing discov-
ery. In a cave in France's Dordogne region, at
a level tens of thousiands of vears earlier than
Neanderthal man and mere than 200,000
years earlier than Cro-Magnon, Bordes had
found an unusual engraved ox rih

The engraving was a serpentine form,
made as o series of arcs with nearly parallel
lines. It was not notation or an animal image,
but it was the oldest intentional engraving
ever found. Bordes suggested that I study it
by microscope, and I accepted the offer. If my
analytic results are correct, they may change
our concept not only of the origins of art and
symbol making, but also of the intellectunl
and cultural evolution of Heme sapiens.

Exploring the Mind of lve Age Man

The engraved image was made by & man
who was not yet fully nmd&tunndwl;nluﬂa
somewhat smaller brain capacity than Nean-
derthal or Cro-Magnon. Yel the microscope
revealed that he had built up a sequential
structiire and image. He had carved two
nearly parallel lines (1), then created an-
other pair of lines in the form of a rough
arc attnched to the first (2). He repeated
the process several times (3). Each double
arc or branch was made by a different tool

IJ’EA_EA&

This prehistoric artist quite clearly was not
doodling. He was slowly accumulating or
building up an image, adding one section at a
tme. He then later added certain signs as
associated symbols to his main image, such as
A serips nfungiﬂslfﬁ\fu.ff]md sets of tiny
double marks:

I could not determine the meaning of this
main image, which looks like a snake or a
river. But the engraving was certainly inten-
tional, cumulative, and sequential, and the
bone had apparently been kept for some time.
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This was the way meanders had been built
up on rocks, bones, and cave walls in the later
lce Age. and after the ice melted, before the
beginning of recorded history

Diramatic meander engravings have been
found in the cave known as Romanell, far
down the heel of Italy. The date of habitation
in the cave is about 8500 B.C. On the walls
are images of animals and female buttocks,
plus meanders. On the floor archeologists
found a collection of limestone rocks engraved

BG

oldest markings?

"HE SINUOUS ENGRAVINGS on many
stones found ot Romanelli in Italy had been as
lurgely ignored as the Rouffignac macaronis
(pages 64-5) until the nuthor looked closely, On
the one above (inset), he found a carefully ac-
cumulated set of markings beginning, typically,
in i fan shape, then funneling into meanders that
vircumseribed the stone. A series of colored over-
lays (left) shows the two main meanders, red and
dark green. as they were huilt up over both faces
of the stone. 1n the final views (right) all mark-
ings are shown on both {aces, including the saw-
tnothed running angles. Like the meanders, they
are perhaps water symhbols. Recent discoveries
hawe found simpler, but similar, markings dating
from Neanderthal times and before—suggesting
that man conceived and used symbolic images
{ar varfier than has previously been surmised.

with meanders and strange geometnic patierns.

One of the largest and most complicated of
the Romanelli limestones is a ten-inch-long,
irregularly shaped, waterworn rock that was
abviously nonutilitarian {above and facing
pagel. Yet it had been kept in the habitation
and had been carefully engraved on every
surface with mucaronis [t was the microscope
that unraveled the sequence and thus gave
me a clue to the pnss]hlr meaning of this
strange tradition.

National Geographic, January 1975




The first marks were a series of lines that
funneled down to a peint at the hottom edge
of the stone (1) The stone had then been
turned and the marking continued as a mean-
dering ribbon made in sections (2 and 3} con-
sisting of many strokes that circled the stone
and finally petered out as an empty double
track (4). A second meander had been en-
graved on the first face, funneling in the op-
posite direction (5) over to the reverse side (§).

There was nothing random or accidental

Exploring the Mind of Ice Age Man

about these serpentine images. Thev had been
carefully, imentionally engraved. Added to
the first meander was a branch with angles
inside (7). Finally, signs had been added to
the rock similar to thase on Professor Bordes's
ox rib that is almost 300,000 vears older than
the Romanelli finds:

in Edrope occur in one large deep chamber

TE{E MOST DRAMATIC MEANDERS
of the cave of Rouffignac in the Dordogne.
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There is not a single other type of Ice Age
image in the chamber. Thousands of finger
marks have been made on the wet clay of the
ceilings and walls. The red-clay celling is so
interlaced with crisscrossing fnger marks
that no meaningful pattern can be detected.
But, as one descends the walls toward the
foor, these macaronis thin out, and one can
se¢ how they were made and accumulated.

Different persons, leaving finger marks of
different size, depth, and spacing, made their
marks on the clay, using one, twao, three, or
four fingers at a time. Each marking, made
by one hand, is a single unit, even though 1
looks multiple to us. In some places o serpen-
tine form has been extended by a second per-
son, and sometimes & branch has been added
at an angle Elsewhere the additional mark

s

occurs wlongside and parallel to the original
meander.

Apparently the significance of the tradition
lay in the act of participation and the process
of accumulation, performed by adding one’s
marks next to or over another’s: Thus there 15
no recognizable image, such as an animal,
plant, or female. It is probably the oldest kind
of human symbol making, vet nothing in
either historic or modern times is precisely
comparable or helps explain it

The meanders often appear onspecial walls
in separate chambers, or on certain rocks,
murch the way the female Images séeem to rep
resent a separate specialized tradition. The
meanders have their own associated signs,
such a5 running angles and sets of very ny
marks. But what do they represent?

National Geographic, January 1975




The elusive image of man

IX CHARACTERS in search of what? A file of

mantike figures at left in o bone composition
from La Vache, shown in a colored line druwing
and in a photographic detall, seems to have been
cngraved in relation to the horse, realistic down
to the blpod gushing from its nose. The author
sees this as a ritual involving men and a sym-
bolically killed horse. The circle may be the sun
of moon above the horizon, the only such scene vet

It was the essentially serpentine form ansd
its associated angles that led me to assume
the meander was related to n water mythol-
oy and ritual

If images of plants are to be considered as
part of Tee Age symbolism, then the powerful
image of water should not surprise us. It js
a svmbol related to the freere, thaw, and
flood, to the migration of salmon, the sea-
sonal coming of water birds, the lakes, ponds,
rvers, and even the water found de¢p in
caves. It is the source of life at which ani-

mals and men congregate,
mem these new studies is a view of early

man's way of thinking as being exceed-
ingly complex and surprisingly modern. In

HAT SEEMS TO BE EMERGING

Exploring the Mind of lce Age Man

found The bear, fish, and bovine wete udded later.

If Ire Age man could and did portray realistic
animals, he almost never portraved fully realistic
humans, Many explanations for this anomaly
might be given, but the net result is this: What we
know of how Tee Age man thought derives from
his use of art and symbol While his face remains
an anonymous mask, the mind behind the mask
projects a being very like ourielves

this culture of earlv Homo sapiens the real
and the syvmbolic worlds were intertwined.
and there was a continuity and sequence in
man's ritual and ceremonial relationship to
that world, Art, image, and notation were
means of expressing that complex realitv, of
recoghizing and participating in it

These are all human actions that require
intelligence and a use of language. Moreover,
they are aspects of man's early life that can-
not be deduced merely from stone tools, for
they are what anthropologists refer to pe cog-
nitive—that is, they are a result of recogni-
tions, abstractions, and solutions to problems.
all of which take place in the brain.

No more profound question exists than
that of when and how this capacity began,
and where, eventually, it will take us 0

A



New Englands
“Little Portugal

ARTICLE AND PHOTOGRAPHS BY
0. LOUIS MAZZATENITA

HaTlomil UECEIEAPEIC FTALF

T I8 NO SMALL FEAT to retain grace and

dignity while edging through a crowd with a

heavy suitcase. But somehow Catarina Alves

wis managing it on that golden afternoon al
Hostons Logan International Airport. Using sign
language, | offered to carry her luggage to an
immigration booth. She smiled a salent thank-you

A tall woman with salt-and-pepper hair and the
brown =kin of a Cape Verdean, Catarina Is one of
more than 100,000 Portuguese who have tmmi-
erated to the United States In the past decade.

(Mhers had armved even earlier, of course. Many
Portuguese-Americans firmly believe that a Portu-
guese explorer—Miguel Corte Real—and his crew
lived among the Indians a century before the Eng-
lish landed at Plyvmouth

Over the yvears an increasing fow of Portuguese
came to settle—mostly in New England. A quota
svstem adopted in 1924 resiricted the Bow, but a
law passed in 1965 opened the gates again. With
limited land and opportunities at home, Portuguese
yave been arriving since then in greater numbers
than ever. Thousands still head for New England

including Catarina Alves Her immigration form
indicated that she would stay at first with friends
in Pawtucket, Rhode Island

The next day, with Professor T, Steven Tegu

Portuguese folklore blends with Yankee

patriotismn when Bristol, Rhode Island, celebrates
the Fourth of July. These whirling dancers

perform before 4 model windmill that symbolizes
the Azores, Portugal's mid-Atlantic islands. New
England’s flavorful Portuguese-American community
counting only Furopean-born immigrants and their
children—now numbers roughly 150,000
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“My oldest son eried when 1 told

him we couldn't afford to send him
bevond the fourth grade in the
Azores,” recalls Manuel Moniz,
here arriving with his family

st Boston's Logan International
Ajrport in 1972, Today three

af the Moniz children enjo

free educations in English and
Portuguese in 4 Cambricge,
Massachusetts, elementary school.
Working as a cabinetmaker, Manuel
now earns more in an hour than

he did in n full day baick home

friend, translator, and teacher of modern lan-
guages at Rhode Island College—1I called on
Catarina @t her temporary new home.

An attractive woman who answered our
knock listened cautiously as the professor
explained in Portuguese our interest in
Catarina In effect, we quite presumptuously
invited ourselves to join the mmgrant
Catarina for her first breakfast in America.

The woman nodded, won ever by Dr
Tegu's good humor. “Yes," she said, “she ar-
rived last night When 1 camé home late from
work at the factory, I found her in my bed.”

Soon we were engulfed by Catanna’s
friends and relatives. Her daughter, Eugenia,
appeared, along with Eugenia's husband and
four children. They had preceded Catarina
to America by three weeks.

[t was a bustling, cheerful breakfast,
though communication was difficult. Catanna

National Geographic, January 1973




1|"-|-.l:' NDNLY fronde, an Atro-Portuguespy cfa-
lect, so her conversation had to be tr s i
into Portuguese, and then into English

she had lved on Brava. one of Portugal's
Cape Verde T=
there to Pawtucket First an i=lnnd-hopping
doit. fhen o plane to Lishon Then o long

ancds. 11 was o 48-dpv trin from

walt while dicuments were souaerhi I Slow-

' v Lhat Aizht to Bos

[+ provcessed—uand fimil
Lon's adrport
Was the long trip worth it ? Catarina looked
lovingly at her family. "Estd contente” her
stun-in-Liw sad. Yes, i1 was worth 1t
A5 we prepared 1o leave, | mave each of the
hildréen a dollnr—an old Italian custom 1
had learned from mv father. Engenia's voune
est daughter, Ester, clutched the bill in on
hand and o tov in the other
"o dar qo Senhor g minka bomeca " the

Z-%i0r III'i S=1iy [ wrant Ly v VIJL ETiA ||||| o
Immigrants Transplant Island Pageantss

Such open wirmih greeted me again in Fall
Rivier, Massachusetts, the heart of New Fng
land’s Portuguese communities: | went thers
Lhe Feast of
Janto Cristo, a duplicate of one held vearly on
Lie 1stand of Sao Miouel int
wal's mid-Atlantic archipelagro

surely someane in Fall River mugst sk
English! I felt like an immigrant myself. un

on o sun-Elssed Sumday e Aattend

HE AR Frosrtia-

able to communicate with the hiappy thronges
arooand me. And then o smile wove its wa
toward me, altached to Rzul Benevides
“Bom din,” he said “You want to take
T s |"| CEtear thi W) "5.;_“ CAD Bse Ui "'-.q'_'i'l. 1|-|!.-' |‘||||.'| ns 1 Loatarino Aldves

it b =BS5S e i r
| KT hes, the roofs the bleonies anvwheri T 1 - attlilne as 5 e
E velk vy "i'|| e b 08 N Fessilenl: s |.||.'_. i
i [l g like a flashbull Ine off vear-od] granddaueliter. Al la3st tha
S NSLTRREN" AL IKE [ 3 5 PLA N ALY O :

o Peatication of the enbire family to
leeth gleamed wavy hoir  plistened, nosé Pawturket and East Providenee

sLhN'Y - LR 5 | i LE L =N
puckered, and a precisely trimmed moustache Rhorde Lskand, from the Cage

stretched across his lip. He used that smile Vendes, Portupuese slands off the

often 45 he towed me through the crowd West African Coast, s complets
":-I-:'_Illl"!JI'- i -|'_|-'I|'|||_-_' .-'.,i.'.-.-_ i fil |.|-|_-. "W were si arates] Tor mans

ame from the church, where n IR = AR | pars,” the stately grandmother sald

was orming. Chat of Lthe doarkness emerped o “but we were never really apar

striking statue of Christ, borne on the shoyl >0l they miest bve with sandade—

| the memarsy of the thinm we ledd
beliind. We wore (armers™ she
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ers ol a1 'l'”-lll'l fen 1n Iorrmal ||'-'.""“
shalt of sunlight fell on the stitue's scarlet
cape, embroldered with el thread b
_ | here i= fo rain

women parishioners

Raul led me up three flights of stadrs in o
gutlthng near the church. “My sister lives
here,” he sail

Wre enterecd an dpartment il led with chil-

dren 1 .“~I:!|||.|ju finery, and with the PN
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Portuguese hospitaliis
The senhor must sample
They stuffed me
heef, o spicy

of @& feast. Unce again,
overwhelmed me
the ‘-alul_
with muarinated
callod sweethrends,
large beans baked in the Portusuese stvle
Phrough lace curtains Raul and 1T watched
Brelow.  Dhark-suited
genuflected at the curb az the Jrnest
CONLALN-

It wias o scene brought straichi

[ was told firmls
FiLas

il L L

i = -
(RO MFEICL, and fovas

the procession passing
L
strode by carmvinge the monsirnee
tng the Host

fram the Arores

Success in America Has Its Price

What prompts o man to tear up roots and
begin peain in o new country?

*Hack m Sdo Miguel,” Raul
thoughtfully, “I worked for the government
antd earned about £1,500 a vear. But thines
WEre o expensive, it was very dithcull™
vears aeo Raul brought his
wife and twn children to the U S For 1 X
voars he painted Now hie sells
r.|-§'i||

answerad

And =0 seven

IR At lio-

W

mobilés and conducts o _

“Phe show = d4ll in Portuguese. 1 call it
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Lransition from blue
now, and 1 don't sleep so
“You know, that never hag

Kelntionships | Rivier's
guese and Lhe city’ PTHUNS are
BEeiting
curred some vears ago on the 300th anniver

T i
sl i)

between Fa Fortu
s other ethni
=einom uj —but one livelv inclident o
sary of Fortugial’s birth

AN impressiyve
Prince Hentv the
mizsioned for the occasion. Who would object
I BUCH & wortay project?

“Unfortunately,” news editor Herman Mel
Iy af the Fall River Herald Newes tolid me. “the
ersection of Fast-
t—which
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excited and
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the French thut
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“IT WAS ALL WORTHWHILE, that [
lived and loved,” sings Valentina
Felix, pouring out her soul in her
husband's Acushnet, Massachusetis,
restaurant, He named it for the
haunting Portuguese music she
performs—fado, meaning “fate.”
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It Corte Real and his men were 1o fact the irst eolonists, the
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of mdustry, and foreign have
conguered many of the mills. A few still hum
with life, though. In the Providence Pile Fah
ric LCorporation’s plant, Fall River's Lirgpest
half the | Fortu
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fre i both English and
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But there are not enourh jobs Lt 80 around
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L asked Tony what had brought him to the

atrport, and In his answer sensed comethine

About eréenborns
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of the adventurous spint that launched so
miny Portuguese explorers into the unknown
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Fate Dominites Portusaese Songe

Cine everming 1 drove down a lonesome
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a chord The tension snapped, and she be-
gan singing from her soul

It was my introduction to fudo-—1
puese equivalent of our American hlues
Fado méans “fate.” Udunlly it is o melanchols
ane, iInvolving unrequited love, and it can
loasen tears from almost anv listener's A A

As she sang, | dined on carne de porco 4
wlentejano—pork with clams—on  endless
side dishes, on sweetl pudim fan, and washed
it all down with vinke bramco. Portumuese
food 15 as Havorful as Portuguese sone

Next day | approached another side of
Portuguese life in New Bedford’s famed whal-
ing muesewim. George Avila, one of the curators,
and an expert on things Portuguese, showet
me the ship’s articles of the whaler Aeushnet,
which sailed out of Fairhaven, ncross the riv
er, mare than a century aee

Acughnet? Herman Melville  partially
modeled the fictional Pegueod after her in his
book Mobiv Dick. And sure enough. his sie
nature was scrawled among the others when
the real vessel satled in 1541

“Here,” said Mr. Aviln, “are some of the
Portuguese in her créw: George W, Galvan
anid Joseph Luls, both from Faval, in the
\zores. And John Adams, a Cape Verdean
His name was probably Adio, Anglicized by
the captain™

it Portu

Fardelos Point the Way to Fish

The museum rekindled a bovhood notion
ol going to sen, 5o | arranyed to sail with Ar-
muando Estrelln aboprd hi=s Bshing Lrawler,
Vemiyre 1,

From the Fairhaven dock we headed for
the fzhing grounds “Very daneermgs.” Ar
mando said as we entered 3 channel past
Woods Fole on the southwest tip of Cape
Lol “Strong bdes. Very skinny  channiel
Many boats go down here” We made it
through without incident, thoue

Soon 4 spicy aroma drifted up from the
gallev. Rabbit stew. Delicious

A ]Ill.‘-Ii"l.'_'l. -."i.lll!lh]lr]l.'_ mwoke me |_'.j,:|"|:|, the nexd
morning: We were AGfteen miles off the Cape
and the crew was paving oul the net. Arman-
do leaned from the pilothouse window as he
steered a hall circle o let the net ceploy. |
went on deck to help, but the mate shook his
head. I was a guest

I'hree times that morning the net went
diorwn and wias brouehit aboard AN to spiew
its cargo of fish, mud, sand, and shells onto
the deck. The men worked with precision,

vew Enpland’s “Lintle B Wl ieea]

Hucddy burn from ses and sun
marks Jorge Uintri's face (above)
an i New Bedford trawler. Such

e Porlupeese fishermen onee
belped make the town the whaline
capital of the world

foacuim Rivers (fscing page), 77,
hehed as a bov off Portugal Now
helped by a grandzon, he sorts out o
nnny cascade—muostly hake
and whiting—an the familvs trawler
il Provincetawn, Massachusefts
“I eat fish every day™ loaquim savs
"Un subiday, T eat it lor brealdst
That's why I'm 20 bealthy.'
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separating good fish—mostly gray sole, floun-
der, haddock, and cod—{from unmirketable
ones, Hungry gulls screamed overhead.

“We call those sea gulls gadvoles,” Arman-
do told me, “But we look for another bird,
purdela—you call @t shearwater, Important
bird. When the pardelas fly down, they 2o for
sardines. When they do that, we put our nets
down for the good fish that feed on sardines.
Cne hundred percent they are there ™

Fog ralled in that night, but the fshing cor-
tinued. T asked about the hazarl of other
ships suddenly looming out of the night

“We have radar for that,"” Armande said
He turned on the s¢t hidden belund the cabin
wall and peered at the illuminated screen for
a moment, “Nothing," he said casually and
fliicked the set off to return Lo his work. Some-
how, mv landlubber’s fears were not allaved
by that Aeeting radar image.

A few days later 1 transferred at sea by
dinghy to another Portuguese fishing boat
heading for Provincetown, Masachuselts.
Armando continued on to the Georges Bank,
where the fishing would be better.

Were Portuguese the First Colonists?

From the city of Provineetown, near Cape
Cod’s tip, a tower rises. “Thut commemarites
the Pilgrims’ first landing in 1620,7 T was told
by a Portuguese-American sailor. *When
those Pilgrims arrived, we had the harbor all
buoyed out for them ™

The subject of who the first “pilgrims"
were is no laughing matter in New England.
Adherents of the theory that they were Por-
loguese point, as proof, to a 40-ton sandstone
boulder on the bank of the Taunton River, 30
miles upstream from Norragansett Hav

Dighton Rock, it is called, and it 1s covered
by & mosate of mysterious carvings (page 98),
Among them appenr what come regard as
clues that the FPortuguese, indieed, came fir<t

In 1920 Dr. Edmund Burke Delabarre,
psychology professor at Providence's Brown
University, spotted an inscription he believed
to be the date 1511 He had already published
several articles about the rock; but suddenly
he had aspecific vear on which to concentrate

He found from roval charters in Lishon
that two brothers sailed from there to North
Amenca on separate vovages Gaspar Corte
Real embarked in 1301 His brother Miguel
left, probably the next vear, in search of the
missing Gospar. Neither ever returned

I visited the rock with Dr. Manue] Luciano

da Silva. a doctor of internisl medicine and a
dedicated student of Portuguese history. Dr
dn Silva showed me a cross carved on the
boulder. “There are more than 300 variations
of crosses.” he said, “but this is the Portu-
guese stvle, with the 45° angle at the boase”

Then he showed me the 1511 date that the
late Dr. Delabarre had found. “Nate that the
Bve is shaped like an 'S5 That's the wav a
Portuguese would have written in.”

With his finger he traced another carving
an “M" with “COR"™ beneath it “To me, that
stands for Mizuel Corte Real. He could have
arriver here in mid-1502, and staved for
least nine vears

“surely in those mine vears there wouald
be intermingling of Portuguese and Indian
blood.” He paused, huilding up to his point

“When lnter Europeans—Verrazano and
Roger Williams—arrived here, thev noted the
Indians were light in color. Thev called them-
selves Wampanoag, ‘People of the Dawn
Laght" I believe their paler hue was a char-
acteristic passed on by Miguel's crew.”

Dr. da Stlva waved st Grassy Island in
midriver. “An Indian burial ground has been
tound out there. T wish excavations would be-
gin on this shore, so we could fit more pieces
of the puzzle together.

“After all,” he said Armly, “this is an Ameri-
can monument, pol o Portugoese one "

Fomily Thrives on Togethermess

The bond thar sent Miguel Corte Real
actoss an unknown ocean in search of his
brother 15 the same one that links the Porty-
suese today, Family lovalty,

I talked with affable Joseph Fernnndes,
who armived in this country in 1924 at the age
of 15 months, later gradusted from Boston
University, and now heads achain of 32 Mas.
sachusetts supermarkets His manasement
team is made up of brothersan-low, nephews,
mieces, and other relatives. They work togeth-
er in a modern campuslike hegdoguarters in
Norton, 19 miles north of Fall River. They
hive together in a compound of handsome
howses tucked away in a grove of pine trees

“The lines of authority have tn be clearly
understood In a family situation like this"”
Mr. Fernandes told me “The others have
right to question my reasoning when [ am
reaching a decision, and we cun all argue
about it, too. But once I make the decision.

A nephew: finished his sentence: . it be-
comes law!"
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With mv lanruare-nrofessor friend, Dre T
steven Tegu, T visited one of those clagses
When we
studdents were reading mn English. droning the
phrases in a dry flat monotone
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Bad Days
for the
Brown Pelican

By RALPH W. SCHREIBER, Ph.D

Photo 4] iphs by WILLIAM R. (1 ETSINGER
and the authol
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Futul string attuched: Fizherman's hook
and leader were the downfall of a vear-old
brown pelican (above), banded 2= o nestling
Another bired, dead in the shallows (lef)
may have become ensnared by an sngler's
e, During a sixovear-study, chiefly. in
Tampn Bay, the author found that four ou
of-tive pelicans bear sears of such encounters
Sclentists about  another peril
mun's pollutants When breedines decline:d
In California, researchers found thin-shelled
egis and blamed a buildup of DDT residue
in the birds' feh divt. The U S hanned DT
st on December 31, 1972 and fow hatch-
ings nse. Critics of the DT explunation
challenge data ioterpretations and blame
other factors for the thin-shelled epps,
Hrown pelicans runge from British Co
lumbla to Chile on the Pacific Chast anil
from MSew Jersey to northern South Americi
along the Atlamti
bircks but today counits onlv five to ler pralrs
Lowmsiana's brown pelicans—which embel
fish state Oap and seal—were wiped out in
the Iate fifties, but severnl hundred. in-
troduced from Floods, are now breeding

'..-.llrr:..

Texas once had many

e Days for the Brown Pelivan

smugly, ke pufly magistrates, on pilings and
pierheads. Pelican watchers stand spellbound
as the ungainly birds flap comfortably along,
skimming the wave tops, their wings beating
in zlow unison as thev filv by in file or V
lormation

Unhappily, increasing human pressures
huve placed the brown pelican on the endan-
gered species list of the U, 5. Department of
the Interior. Once abundant along much of
atir warmer coastline, Pelecanus occidentalis
has now all but disappeared from Texns and
Lowsiana, with one notable exception: Young
birds transplanted from Florida appear to be
established as a protected breeding colony in
Louisiana’s Barataria Bay. In California,
only a few hundred voung have been hatched
during the past six vears, And now even in
Flonida, s last stronghold in the United
atates, the bird appears to face an uncer-
Lain future

Man's World Crowds the Pelican's

To identify and accurately assess the perils
tin the survival of a spectes posed by encroach-
ing mankind, one must become thoroughls
familiar with its habitzs and behavior. Sur-
prisingly, the sclentific literature has largels
overlooked this conspicuous hird. It was the
search for such knowledge that had brought
me to this sweltering mangrove thicket on
Tarpon Key, part of a 37 F-acre national wild-
life refuge in Tampa Bay, in a study that
would take me vears to complete

As | watched the primordial scene before
me—the nesting ritual of burly, prehistoric-
ooking birds with ponderous bills—it seemed
hardly credible that civiliention had crept so
close in time and space. More than a million
people live in greater Tampa-St. Petersburg-
Sarasotn, within about 30 miles of this prime
pelican nesting site on Tarpon Keyv. Only
minutes away, cars, buses, and huge trucks
roared over the Sunshine Skywnay spanning
the bay

Swooping in to land with clumsy flappings,
ardent males carried sticks In their bhills and
presented them to their mates as building ma-
terial for their bulky nests. Some birds lunged.
snapping bills fiercely, at trespassers on their
chosen territon

Wooing and home building proceeded in
the silence of a primitive charade. The adult
brown pelican neither sings nor calls; there-
fore its language of gesture and movement is
highly developed. (Continued on page 119)







Aeria] acrobat, the pehean uses feet and a
six-focd spam of powetrlul wings as air brokes
m making a landing (lefti. But when it
sights a fish, it becomes a sleek dive bomber

Hend cocked, wines bent, the bird plunges
ibelow left), changing body attityde 1o keep
s eve on Lhe target

BAM! Wings ancl legs thruet hack, neck
rammed forward, the diver spears the water
(below) just after another pelican, bevind,
smashes through the surface

Ohnly after stodving such pietures did the
author learn that the hird's bead remains
fixed on the prey even while the body twists

ns much us- 180" for aim and balance. With
exceptionnl vision, pelicans can spot o fish
anel dive from as high as 735 feel. Alr sacs
under the skin cushion the crash. But the
mamentum sl thrusis the bird o foot or
twio beneath the surfoce

Young pelicans must fend for themselves
once they leave the nest; they improve in-
herent diving skills by practice and imita-
tion. However, three-quarters of the banded
birds recovered in the past 40 vears died dur-
ing their first year—the majority, the author
believes, because they weére unable to master
the dive, essentinl to fishing sucoess,
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Superbeak does its stull in some of the
mast extraordinary ||I:|il'-'Lr| |.'!|'|411H|:TH|:IJL-
over published Less than & second after
hreaking the surface, 4 paar of feathered
Pinocchios (lefth ssramble e a trozen
bait fish released under water by the
cameraman. The winner (helow} suffers
& 1als in the pouch [rom i compelitor

Hail timing costs & pelican §its priee
irkght). In these first color pictunes shiiw-
ing a Mlly distended pouch underwator

the expandable dipper swells & foot deep
zcpoping in fish and 2% gallons of water
Strone  muscles  snap the mandibles
closedl Then the bird tilts itz el down.
ward ta drain the water, lifts its head,
and swallows the fish







Hi I..'Ill :||||:|_._|l_'J_ Lk |1_ itih

leftl. Eu

Bush-learue panfomimee: Bl
] | ‘ r i Fig




I -'-|I'|.'I"I- = 1] I I! Lk
thit

|: o i |

nale and female alike N ndividual

sanlve. submigsiv v aroused

LN #arih Sw e R E |I; i1 |"-..._'- |_'|:!|'|-: L%

! .':!.I '-'_"'|I| II LFY I :!! - 1[-' “-I.'Ilr g = IIIIIIi

tat, sucking me in sometimes to my armpits
L 300n learned to coordinate visitz with higl
"o |.---I-:'- row. my 13 F0t

-ilél W 11t |

Boston Whaler around the lnmon

From October to February, Tarpon Key i

mpiy of pelicans, aithough many of them re
I J..LI"|--['-!-.
g 10F Lourists, nn A4
Lo ks

vids of adult birds descend on the islan
the hreeding

Mkt 1N VICIiEy, o '!::I . T

nhandlineg in smal
| heh suddenly, in iteé Pebironry,. hun
ishering 1n

=i, T |||--:"I'-,I- 'I A i I:

not understand the birds" stras

(811t o | Lo b Fi 0 41 Illlll Y TNEL

ITOM a Clustes il IMAanTTroLy Vietre o

z i
PO pelicans had biilt neste T he

r
I'II' i Fi 1%
Tha III [ L1
LR | | L AREEEE | I FlaT it
i
T | Ia ' |
minke pehcan, distinguish

(il ||_|
T

"[li':l"_' [
'E.l Apa e | it
i slient|

Flaes 1 J| | 1 |
e Iemale no

ICAAVIET DU §ricl d MM l'-:: ..

picks the nest site in the ma
Figure-cight Wobhle Wins o Mate

ne were sharpening his bill o

strop. -Before long Chs succumbed to thes
wiles and alighted near the sity

il b COUrtshns
had o be puysl

heEan in earnes
enough to
letended, vel proper
LIV ITHES ST Vi s 8 'I.:! I CERTNN (o -Il.'.._ i |

|
.II |I "!' e RS [N s :.;||' -i||| it -I ;

ricle into the




g

intruding males without being so aggressive
that he drove away his chosen mate as well

Before long, wooed and won, Cas was
standing on the nest <ite beside her mate, and
Bill now began a two-week-long series of trips
to hiring sticks and grasses to Caus, who stayed
home to build the nest.

The only territory pelicans seem to claim is
that within reach of their bills. Cas and Bill
hoth protected their new home with ageres-
sive pustures, and with much lunging and bill
snapping at any bird that came within reach.

Peace and hurmony, however, prevail in
the usual pattern of pelican life. The female
normally layvs a clutch of three chalky-white
egps, twice the size of chicken ezzs. Her mate
shares the incubation duties, which Iast about
a month.

The newly hatched chick, featherless and
so ugly that only a parent could love it, is
barely able to move its pink wrinkled body
and can't even hold up its wobbly head. The
parents regurgitate partly digested fish on the
floar of the nest for the youngster to pick up
and swallow, an effort that soon completely
exhausts the chick

At about ten davs of age, a chick is strong
enough to beg food directly from the parents.
The voung bird, screaming, squawking, and
Aailing its stubby wings, repeatedly pokes at
its parent’s bill. 'When the bill opens, the
voung bird thrusts its head into the pouch,
forcing the adult to regurgitale.

Hazards Include an Odorous Bath

Once, engrossed in watching the proceed-
ings from my platform, 1 heard an ominous
cracking sound. T sat helplessly as the 12-foot
tower—the product of my rather casual car-
pentry—slowly  and majestically  toppled,
dumping me into the malodorous muck be-
low. Fortunately only my dignity was wound-
ed. but I had to replace both my cameras and
myv perch. The pelicans seemed unmoved by
the disaster.

Another down-to-earth, and often gruel-
ing, experience was the gathering of informa-
ton on nestlings’ growth, On-a typical day 1
wold climb out of my boat and wade through
knee-deep mud under the mangroves, T had
to setape cobwebs from my face and shake
crabs and spiders from arms and legs.

Frightened by my intrusion, the parents
wauld leave their nestlings to fend for them-
selves. As I pulled eight pounds of squawking,
scratching bird down through the mangrove
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branches, it would inevitably spill its break-
fast on top of my head and send guano drib-
hling down my arm. But T had to hold onto
each temporary captive long enough to record
weight and the length of bill, leg, wing, and
tail, and to make notes nn plumage.

To case my burdens, T frequently invited
somé interested but unsuspecting helper to
join me &s recorder. Few ever offered to do it
apain. But in 1971 I did find one person—
amazingly—who agreed to accompany me a
second. a third, and then a fourth time! After
sharing a vear of weekends measuring peli-
cans, we knew we hnd something more in
common than fondness for the big birds. Hap-
pilv, this faithful assistant—her name s Betty
Anne—agreed to marry me. She has aided me
uncomplainingly eveér since.

Young Birds Leam Fast—or Perish

Pelican chicks fly from the nestat 11 or 12
weeks of age. Once fledged, they are on thewr
own: rarely have | seen an adult feeding a
yvoung hird away from the nest The young-
sters, however, frequently join the flights of
their elders and learn—by imitation and by
the lessans of trial and error—those things &
pelican has to know.

A voung bird must quickly become adept
at fishing in order to survive. To catch fish,
pelicans dive headfirst into the water, usually
from an elevation of 10 to 35 feet. though oc-
casionally from as high as 75 feet Preying
upon a tight school of fish swimming near the
surface, a pelican will scud along barely rising
off the water.

Muost prev—menhaden, pinfish, thread her-
ring—are caught in the pouch a foot or two
below the surface (pages 116-17). The pelican
then sits on the water with bill closed and
pointing down, allowing the water 1o drain
out of the pouch. Finally, with a toss of his
head, he swallows the fish,

A pelican never stores fish in the pouch,
Dixon Merritt’s unforgettable limenck: not-
withstanding

A wonderful bivd is the pelican,

His bill will hold morve than his belican.
He can take in his beak

Food enough for a week,

But 'm damned if | see how the helican.

Each summer since 1969 1 have joined
other biologists in South Carolina and Flori-
da in banding and color-marking nestling
pelicans to learn more about their migration

National Geographic, Janwary 1975
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wnd movements durimme the post-breeding dis-
persal, We leg
Fish and Wildlife Service aluminum markers
and attach pl

i dilferent color lor enach nesiine aresa, (o

and them with numbereda L &
Islc streamers on & lei or wing

ense i identifving a bird's on@mn. Newspaper
alerts and poslers om hshing piers choited
mare than 15000 réeports of oolor-markec
|l’|.'=i- -."_'l'.|l. :l II-l"'-'l-"l.r."'l i WYy .1.'I'| | 93

Pelhicans m South Carobing move south o
ing the fall and spend the winter and spring
nafibhe on the enst codst of Florida snd in thi
Reva, Birds 1 banded in Tampa Bay have
been sighled primanly <outh along the Flon-
In west coast ancd in the kevs

Recovery of banded birds ollows us to
check off milestopes of their life span. We
con 't vel know how lone a bhrmwn pelicin cen
live, but one bird was recovered at age 25
Most banded hirds found depd are less than
a venr ol Recoveries of birds between 5 and

0 YeNrs ol are numerous
Breeding Season Brings Drvmatic Chanpe

Handhine alzo germits us 1o reliate |I|!|I'|i.:;-"
chanpges precisely o gre. Al fedeinge, th
yvoung pelicans’ first suit of soft white down
bz been replaced with brown feathers on the
wings, bhack, head, and neck, and bv white
feathers on the bells

Chver the next three o hive vears, the bireds
indereo successive costume ¢hanges leading
to ndult plumage. The white belly of the im
matuee hivad chanees o black, the brown back
and winegs to silver grav; and the head and
neck to white

Lipon reaching {ull adulthood, the Lrown
pelican displavs seasonal transformations that
e perhaps the most elaborate among water
ieets. Dhuring Sl and winter (e bhegd -

omes vellow, the neck white, and the bare

skin arownd the BV ark blue. while the bill

Liké=s on varvine shudes of orianee AsS

JII.'_I
pouch becomes deep black, the irs straw

Lireedinge season nears, the distensible 1

wirl lovwe, andd the ey r|'|_.'_|-'.':-_'_:i| TR [aoe 1 1=

vy ||:i-i_'||.'1r_=| than its beak, a vimine banedi
tries L make off with & fishermiin's birfa
1 ynoetght-pound pelican may eal o
petiidd Of Tish a dav, but shans those Tavared
v man. If this comidinon of the seus i= o
rvive. hamankingd will have o assure i

risciim 10 ritdse s voung, free of the snares

yrd perllotton that theeaten i
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When the birds move to Tarpon Key in Inte
February, the neck undergoes a very rapid
malt from white to chocolate brown.

While the adults are incubating in March
and Apnl, the vellow feathers fall out of the
head and sre replaced by white ones. The eye
turns dark brown, and the pouch and hall
(ade o gray-green

In six vears of study 1 have enlarged our
understanding of the biwnlogy of this appeal-
ing, wogainly bird—und acquired a deep,
unsetthing awnreness ol its vuloerability to
the growing pressures of man,

Curtous visitors and sun worshipers in-
creasingly disrupt the birds' normal routine
an the beaches and sandspits, the offshore is-
lunds, and in the mangrove thickets that pro.
vide the pelicans’ davtime loafing nreas and
nociurnal roosts,

Four-ifths of all free-flving pelicans 1've
handled have had either anglers’ hooks or
fishing lines attuched to them somewhere, or
have shown the scars of such encounters 1
regularly find pelicans -hanging In the man-
groves entangled by monofilament line and
tenad of starvation,

Pelicans mooch food from fishermen—
from their bait boxes and from the snelers’
catch. Unfortunately the birds are not wise
enough to avold hooks and lines. T offer fish-
ermen this advice; If vou suddenly find a peli-
can on yvour hne, reel i the ensnared bird,
grab his bill, and fold up the wings. Then re-
move the hoek and hne—and save a life

Pollutants in Wiater Add to the Toll

But direct human interference is by no
means the whole problem, Also serious is pol-
lution of the waters in which the birds Teed
Muany scientists suspect that pollutants wash-
ing into the Gulf’ of Mextco are o factor in the
birds’ disappearance from Texas and Louisi-
ana. Similarly, sewage, industrial wastes, and
agricultural chemicals all pour into Tampa
Hav. Fish ingest these pollutants, and then
the pelicans eat the fish

Attention has focused mest eritically on
the residunl effects of the pesticide DDT.
Research on the U5 West Coast, principal-
Iv by L. Robert W. Risebrough and associ-
ates at the University of California’s Bodepa
Marine Laboratory, pointed o extremely
high levels of contamination from DDE (a
break-down residue of DIYD) as the cance
of recent failures in pelican breeding on
the Channel Islunds off southern California

Bad Dravy for the Brown Pelican

Researchers conclude that the presence of
DDE and 1ts increasing concentration up the
food chain to fish and thus to pelicans has up-
sel the birds' caldium metaboliem, causing
thin-shelled epgs. - So fragile are these esps
that they nre crushed while being laid, or by
the weight of the incubating adults. Euch
bhroken ege mieans one less babyv pelican. In
time this lowered reproductive success can
tmperil the tolal population

Barometers for Man's Own Future?

The almost total ban on DDT use, in effect
singe 1972, has resulted in lowered DDE
levels in California, and the birds' future
there appears less wrim.

Pelican populations st the two dozen nest-
ing sites in Florida vary year by vear, vet over-
all the birds are maintainine their numbers.
Aerial survevs by the Flonda Game and Fresh
Water Fish Commizsion cecord 6,000 to 8,000
breeding pairs over each of the past seven
vears, But it s too ewrly for complacency

Bob Risebrough has measureed significant
amounts of chemical pollutants both in the
epe-volk fat and in the tssue of the Florida
birds. Biologists of the U S, Fish and Wild-
life Service have found that the shelle of
Florida egge average almost ten percent
thinner than specimens in museums collected
pror to 945

And my own research indicates a slight de-
creise in hatching success in Florida over the
past five vears, with one to three percént of
the nests containing crushed eges. This de-
velopment almost certminly is the conse-
quence of exeshell thinning

Becnuse pelicans are long-lived and lnte-
maturing birds, learning the ultimate effects
of sublethal amounts of chemical residoes
will require monitoring of their repiroductive
success over n long period of time. If all the
adverse factors continue. their combined
impaict could drasticaliv reduce the numbers
ol brown pelicans within a few vears My
own view i+ nol optimistic, but perhaps we
can learn enough in tUme to aveld extinotion
is the eventunl and tragic outcome

Muan, a top-level carnivore, might be wise
to pay maore heed to the pelican and other am-
mitls mph on the food chain as sensitive indi-
cators of ecological imbalance. Their plight
can be' g warning of the danger of cumula-
tve low-level poisening—and of the absolute
dependence of all living creatures on Gn en-
vironment shielded from degradation 0

12,3
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Martinique: Liner e;
Ealité, and Uncertainty
inthe Garibnean

OR THREE HOURS we have run ths
dupout stroight up the trade winds, out
into the open Atlantic. Slender, heavy,
keplless, she's called a gomemier after the
sum tree from which she was carved, and she

o i ALY -r:lli:-. -|1;_'|.r|'. MOGOre stnbile lil.::l'l LhHi Lres
iteelf. We move in her with caution

Planks give her a little freeboard; a big oul
hoard motor gives us 20 knots and an endless
drenching The hull s Carib Indueh, centuries
olid in stvle. She hus two crude spars and a
rourh sail that could be stepped forward
Uinder canvas, she will not go o windward

Onir hase is Martinigque—specificully, ‘Lhe
village of Grand® Riviere. But if the engmne
quits, we could |'-r~'- bably =all to Britizh k-
minica in the north or British St Lucia in the
diuth The islands of the Antilles, that broke
chain hietween the American continents, have

Half & world rom Poaris,

Mortimigque unfurls her beauty ane
!III'_ I.-||||- .l|L|“|| o 'I|_|r|I!I I III! =1 ||

Napaleon's belmved Jnsephine survey: been distributed by senseless history among
the homelind she belt to bdome the Wiestern nullons: ul o poor gomimier can
Ermareas Laced wind beribbioned Moo bl refuce in ny ol Lhnem

Crevrees v elnofnl -|-|1J_'iln.£ e | | it in the mitldle, shivering umiler the sun
prockaims ber boyalty to the Blue-wiile 'he caplain, small, deft, cnub-nosed, =its on
wrvid-reel Pricolore, dttesting that he the fishing hox in the stern. he mate, jul

Curibbean-islamd is not only French

_ _ baowed], pile-everd, with a big stramghl SNOrIn
!'I|||_ i par il ]'F_Lnll' LR b

nike. wearches, standiog in the bow, holding
the pamter lor balapce. Like 22 percent ol Lhe
MVartiniquais, the boatmen are “colored’ irf
mixed bload

The skipper, Symphuar Léopoldie, throtties
lanck "1_.-'|.||-J'|.'|.l'i:"- there are no fsh i thss
F'hU!L'I-I:J,I".i[I-h'-. ]"Ij-, Fearon Loaay "He s aks French for my [t rage -
JOHN LAUNOIS fit. rather than the native Creole. *Thirty

miles, even twenty, farther out, there wioi il

Ih hl..?*-"'ul IH MAcCLEISH

e dalphin or tuna, but if we went so far we
|.|.||||. il g I'_.-..||'L._ 1||_"1-I1Tl_' 1]:[1 |-...”
Chat would be serious. Grand® Riviere bas
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iroueh the breakern HAVE IO COMpass. Yol Aiways

0 has to see, and he must kno home." He took in his trolling lines

artinioue wis a stlhouette dimmu

distnnee. Pelée, the murderer mountain wh

eruption of flaming was and ash killed 30 Un the way 'd pulle
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I vh end. 1neeed, unhealed, unouiel

Sometimes when the ishing
out of sight of land. In the temps b h : [0 DA | he boidtman JPIRIVY

white weather, when hnze Hes ' his: pants and plunge naked Into
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FeCkie

“How gray seem the words of poets

t clnimed that honor, but Symphas

M=l rustedg olfcia
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with bits of balao and found bottom o htile
helow three hundeed [eel. Sympharsat stanng
past me, “listening” to the line with bis linger
A sudden grin, 4 waving of arms. He gol
the line about 15 feet off the boltom and
-r|||_|-.'-|_'|| ({3 |i_—-||_'ri .|'.'_.|.i15
A fasr fish. A second has escaped ™ He

- i A= | P . 1T o .i-l-: e 1 sl L
Life offers a dilferent tang to two slam] muled i 5o it was. He rebaited, relowered

hosseholds. Industrialist Hermoan Simin. Another jerk, another test. His face fell and
min (below, centee) and friends from Mor- hee safd, ®*There were several fish, but a shard
tintgue tnd metropolitan France enjoy the has taken all save one, and he has bitten off
st breere nbhoard bis 44 -foot vacht ome of my hooks.”

On a different lovel, the small home of He wias .:||1:'1': Une pood red hish, one gasp-
Christinine Baztle lower right) Alls with the ing head., four hookless leaders. Svmphar

aroma of simmering breadCrot. Martim gu rendleed the damaee. trind avain

yorsis one of the nphest staneards of living T
I 'I- ; sl Ill ird y II his Hme [ had three fish. Monsieur the
i the UtkirnhieEan, vel meny Enasy e itier o
' , ; shark has taken two. And now he has fright-
tieste of poverty, The island hias o birthrals | | W i
. el BRI WILSE AT EE OnNes ¢ W L ol I 8 0 &
dImost wice as hirh as the French noationnl et : : - e
Nomie Yo oseE, 1 nol .I|'.'--'::'-':- easy 1or Us

AT alne . Akl & leevel o Une M viTeni LATRA

ishermen. We mav spend a hundred lters ol

nercenl. Wames afe good, bl maes e
(Christiane are lucky to i work six months fuel and catch nothing,” Symphar shrugged
ot of the vear wirvly, I there were aother work, we would do
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Martinique is o paradise, but 1
M Grand® Riviere the surf was talrls

NEAYY, We cire li

TR |II"! WEeEnn LW

LW bhioe, then I..'.|-'IE 1K1 ||

FOCKY shore we swune hair arotnd and tool
the tolowinge «en, bhroken now, aon the bow
Hall the boat cleared the wiite e 2l e
uptilted the
irantically. We jumped out, and a dozen vil
Eal i E 3 i:r' TR RL= HEIE '|- §||,_|'. L REL] A LI
mgh-tiile mark

Competition Favars Colored Heads

Come, we will have a punch and [ wil
SIVeE o ryv shirt,” dymphar sad. “Thi
trousers are ol no consedquendce, bul one musl
g PT! bt

Hic house wng tile-Hoored rof-roofed

wolid, very plain. It contained many children

il a Bush toilet whose lid hi

o PR e, T a =

-
L

= '-.'*"::-_-"JF.'[".'-""'

hrenker 15t off the

Letsoc] fbcid rum, clear and strone '|-|-'|--.L!.
nobitle sugar syrup mand a bit of lime pee
L1 _I. (A S | I._lr_l rTr el Pl | i hirst &= )
LT Ay 1S« .I.!I'Il il ._'..., i .. 1 LIEe LiLEA |||f Il.‘. i
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Y | mast af the erudition here |
colored heads. The pure whites, tha
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In one sense o
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Heling

mame. Columbus landed there in 1502, durine

nart of France
afnther, France his mot
when Plerre
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Awians Took Over When Slavery Endied
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power). Thev control the island and are there-  may make it, this iime. But we can't sel
fore sometimes resented. But the govertmend cheaply, competitively, ke the Ivory Cops

" 1 Cy i 2

thev repiresent supports Martinique, whos We pay wages and French social securits
CORNIMY 15 [AX .LFIEI!- il ns its |:i.-"-2'!'_'- 1= BCCH- ETETIEITH || by Puaris. Look ..'n].l.':iu-'| et IAS
lental and it population msxed 140,000 people on 425 square miles, mosthy

L MOoUNRntaanous. 5 W BEet
Thie Onlyv Answer: Guarantecd Markets :
we g0 out of business

“Wear the Galion River, | tlked 1o 4 métro Hananas, also blessed by o protected Fronch

supervisor in omne of the two suerar rehineries market, thrive on these pleasant slopes, in
il in actinon. The others closed down as thi deed, all over the isinnd {pages 1 35-% g in
cost of producing supnr in o réson of higl one of these leafy groves, where blue-pHastic
nhbor prives soared thavie 1ts worth Daps nrotect Lhe Fipening frmd 18 4 nne manor
“We loss money oere "he told me. 1 mv hotse and the rutns of a rehnery, Levnle, the
w2lf work for a French sugar-beel compans nlnce 15 called, and its voung owners, ol hluest
We operate this place We do not need it, but  blood and wermest hospitality, welcomed me
f we close it we will put perhaps 1,300 peo— (0 their restaurant, wonderfully biended into
ple oul of work.’ the remains of a sugar mill, and their hand
Back up the coast near Basse Mointe I found  some home-eum-hotel, where old mahogan
pineapple-canning  facton nee closed]  shines in high-cetlinged rooms
down, about to open dan “We've mecha Mme Yveline de Lucy de Fossaney |

nized.” saud o foreman “And we get a puar-  gay, guick, restless lndy who hias decided

riteed shore of the French maoarkel =0 wi shi has entered an insane professton but is




determineéd to prosper regardless. Her smioll
kitchen uses good local joods mather than the
imported French fare of most other inns
Here mangoes and citrus grace good lawns,
and there 13 0 sense of peace nol o be found
where crowied guests squeal and splash
beneath beachside terraces

Her hushand, Charles; added his thoughts
aboul bananas aned politics, echoing those of
the sugar and pinsapple producers: “We can
moke a modest profit on bananas now. But as
an indéependent prodocer we'd be lost. We wre
small and without resources,”

Sears Still Tell of City's Agony

In the morming I drove up over the sgine of
the sland on the moad <outh eof Maount Peles
that green and haunted crage, toward Si
Pierre on the calm Caribbean coust. There's
an observatary on a small mountain across
from Pelée where scientists keep constant
watch, The mountain erupted as recently as

Wheeling off the miles. o contestunt in the
atinial Tour de Martinigque labors up the
muin streel of Le Marin Beminiscent of the
fmrougs: Tour de France, the race attracls
crowds all alone its ksland-circlineg route
French customs pervade life in Marti-
mique. In Fart de France bistros cater o
Wl chentele and to the
service workers from metropelitan France
In traly Gallic fashion, strects are flooded

iy CIvEl-

pach diy at noon 2 othoe workers Fiece hoame
tor o letsurely. two-hour lunch

Laving oul the future, Franis Jean-Josenh
rleht, andd an asszistant check the orogress of
A new rond Frantr'= brother Serpe hedds
o of Lthe sland's largest construction firms

Martinigue's economy s heavily sybis-
dlgedd by France Increased 1ourism and in
duatry hiave sddded 1o the shand's wealth
bt lach of major matural resources hampers
||-|'1.'r'|II5IrIII':1l Today "'I-:I,|1Ii5:|'||;:_j|;_~ mreest 1me
jEart fodir times as much as i expuorts

1932, and probably will again in vears to
come. The town it killed in 1902 has been
rebutlt, but it's still cruelly scarred by wounids
thitt have become memorials: the ruins of the
cathedral, a demolished theater, a scorched
cemetery. It was flame and ash, not lava that
brought death and destruction

In 51 Pierre almost evervthing from the
foundations up postdates the disaster that
even destroved ships in the harbor. Still, the
streels are straight and orderly as becomes the
capital city it then was. Called the “Paris of
Lhe West Inedies.” it was the nerve center and
heart of what the Caribs knew oz Madianas—
[=land of Flowers

Near the leveled cathedral, where the pious
thed at prayver, there lies a great wooden cross,
fallen bt scarcely scorched

A sort of mirncle,” said my {riend Michel
Louls-Jean, who awunited me there " Food
charred on tables, watches sagged like Dali's.
gliass melted, but the cross remains.” We saw

oartiniggie: Libertd, Egalité, and Uncertaingy in the Caribbeun | £5
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the thick-walled prison cell in which one
Ludger Svibaris, reputediv the sole survivor
of the holocaust, lived out the fire clouwd He
was burmed only where heat raye entered
through & narrow hole above the doorway.

“Legend savs he was to be exccuted the
next day,” Michel told me. “But in fact e was
a minor offender. This cell saved his hie
Later, he joined Barnum and Balley's circus.”

In the cemetery nearby, crones in black
scuttled and prattled like jnckdaws, tidying
tombs. They directed us to the assuary where-
in lay the remains of St Pierre's people, dug
out of thick lavers of volcanic ash. Through
small windows we could see the piled and
tumbled bones mouldering in ool silence.
Rut one of the windows had been smashed in.

“Why?" Michel looked embarrassed. " The
practitioners of quimbois, soothsayers and
spell casters, use human bones. Perhaps they
have found here what they needed.”

“It 1s the End of the World”™

A short walk awav sleek brown children
glistened in the surf in innocent defiance of
death. 1 hoped they would never see what an
old man told me he saw 72 vears ago as he
netted Ayving fich miles to the south.

He leaned back in the shadows, his half-
blind eves wet and wizened, searching the sky
in remembrance: "We saw in the north a
cloud that was red, red, red. There were ex-
plosions as of cannons. Soon all the sky was in
flames. A great wave came and left fish
thrashing on the sand. Then, darkness; in full
day it was night We could see nothing. All
the fishermen cried out. ‘It is the end of the
world. they screamed. ‘What have we doners™™

The great mass of Martinique I= its moun-
tatnous northern segment, a near oval (map,
pige 128), tapering southward to i narrow
wiist. Beside its large bay the island’s present
capital, Fort de France, sprawls with its feet
in the sea and its head in the hills {pages 144-
5), radiating both the law and the heady vi-
brations of opposition politics. There are two
routes south to the capital from St Pierre: the
west coast and mountain ronds. Along the
former, dry stopes plunge into & gquiet leeward

sen. The wet trade wind sheds its rain in the
high country, and there the rain forests stand
silent und splendid. 1 took the winding wood-
land route to Fort de France

There are not many peaple in the forest
Vegetation rules. Great tree ferns sparkle with
raindrops in sudden sweeps of sun. Bamboo
a foot thick sways, gently curving Vines
wind, creep, drop straight to earth from
orchid-laden limbs of tall trees whose species
surpiss a hundred, The jungle smells of life
and death: fresh sweotness and decay

As | said, people are few in this wet, green
worldh Still, there are some A hardy pioneer,
Joseph Bonne, makes 4 good hiving in the
mountains growing anthuriums for the
French market—S.000 a week. And under
the great green tooth of Piton Boucher u
familv of subsistence farmers have a little
wooden home They have no electricity, no
water nearby, But they have land enough for
vegetables, o few beasts of assorted kinds,
und flowers, Flowers, just to look at. A son
has & job ina village. He goes by bus, and in
the evening brings home bread.

“f faut s¢ contenter,” said the old mother.
One must content onesélf. T have lived in
this place for 50 vears Here there 1s peace,
and =ilence. You see, evolution has done
nothing for this part of Martinigue"

‘ort de France Suffers Maodemn s

But evolution has done o great deal for, or
to, the central portion of the island and Fort
de France, a military garnsen before St
Merre's extinction made it the island’s major
city. As vou come in from the north, there are
high-rise apartments of varving disharmony,
and sharply defined neighborhoods for the
solvent, the comfortable, the afffuent (575,80
houses are not uncommon), and the socially
distinct bekés These latter mix carefully with
the upper echelons of officialdom from metro-
politan France

Getting into the capital can be a discourag-
ing experience. [Ls stredts were never meant 1o
bear the great and growing traffic that clogs
them. Yet, if you want to know about Muarti-
nique, vou had better not heed the temptation

“We are different from the rest of Frunce,” explains renownid poet and
politician Aimé Césaire, here gazing from his office a= mayor of Fort de France
“Sometimes our volces are not heard so fur away.” Césaire fought for years
to bring Martinigue the status of a French department. Today he hopes that
the islund can schieve a greater degree of autenumy from the mother country.

National Geographic, Januwary 1975
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Lo |-;"."li.'|' right on poing toward the charming
south: bor one thing, f you're g tourist vou
have almost no option. Most of the botels are
within a few miles of the capital—hy baal o
car—thoupgh none of the best are actuallv i
it. They nre penera
cises, ess than loxurious: Yet, in spate of thidt
the tourtst industry, whach s -stall i its n
(ancy, alréady accounts [or something [k

¥ eXpeEnsive, and 1n somi

tenth af the sland’s income and offers its hest
hope for acouring foreien unds

s A department of Prance, Martiniogus
need not depend upon tounst dollars, Hut it
Cint make excellent use of them, and e whal
it takes to draw them. It = o lovely shamd; it

piccommoditions sre comfortable @ no
aAlwavs swank: s people are attractive and
courteous, In the foace of well-pubhciged

troubles of some West Indiin resorts, the
French Canbbean hnd= itself maore atbractive
than ever to people seeking o safe nnd plegsu

able holiday in the southeérn sun

Paris Shops Attract One-day Visitors

Fort de Priance contdims altmost g Lhird of
"'.'I.|T‘.Il1il|_:||'~ 3] |||.|.II--:I Here are the sihan
to which the thousands of one-day crimse shi
hissrneers theong. the branches ol such fu-
mous  PFrench empora as o Au Promemns
Prisunic, and Manufrance. and the renowned
chitv-Iree establishments of the sland, where
touriste who may never kndw a Martiniguais
crowidd well-stocked counters in sedrch of
hargains

In Fort de France one hears the voices that
'-':"l':ll-. sy |-||n||||-'|'|-. andl disaeres most 1n
terestingly. Une of them is that of 1t brilhizant
mavor, Aime Cesatee (page 137), who is also n
left-wing déeputy to Parns an internationalls
koown poel, and a man commitied o proge-
re=s (his enemtes would make that “change™)
e ts plany 4 colored man—insistently so

it owas he. more than any Other, wha
brought to Martimigue the full status of o de-
partment 28 yvears ago. [ 1= he who now call:
fOr & new [Orm of gOvertment

"Wie al the PPM [ Parts Proeeesstate Marlz-

rguars, 4 socialist group ) Dave strong sup

;
8§
.
M
|

L

RO amoang Lhe Noung W hen vou cobsteler

that at least 50 peércent of our population is

=

tinnder 2. that counts tor somethime Lideals

Are Umporiant (o youtl

bound for the shoppangz baes ol metropolitan “We live now on French aid IF that aid
France. Though vulnerable to disease and windy were femoyved and we continued to hive a5 wi
wenther, banana< earn Martimgue three Umes do now, we would face a crisis. But there |
= much export revenue as any other produoc Lhe cruciil porntl. We would not, we could not

| 3




lve in our present fashion. We must change
our standard of HBving emphasize our own
culture, our own traditions. It may be that so
vresit @4 change is nol possihle, all &t once
[here are teal advantages in our departmen-
bl si=mtus But we must have a lar rrester
degree of control over our own destinies

Tt i= true that we of the left did not lare as
wirll politicially in the recent eiections s we
might have hoped. Many people who want
rreater autonomy for our island are fearful ol
losing the <tatus of & department, of beéng
totally deprived of the advantages and aid
the French Government can offer

“We Want Associption, Not Domination

What we have now is camouflamed colo-
nialism. We have no voice, no sayv. The pre
[ect, picked by Paris, rules. Army, gendarmes,
ratio, television, all support the departmontal
resime. But i

even violence early in 74 their causes still

vis can’t lnst There were strikes,

exisl. We consume much, produce Nitle; our
unemplovment runs o 20 to 30 percent;
!Iril rs are astronomical

He leaned back mnd smledl "o nol mis
understand. We want close friendship with
France. But we want associnbion with her, not
domnation hv her.”

[ a hill above the town Hves a senitor
named Georeges Mare-Anne, a supporter ol
the status oquo, amndd, ke other senators,
Csen b T & b Lol =i ll|||",'_|' [T s r-L'|.||l'F
than by direct popilar vote, He 15 alwo 2

eentleman of colo

‘Ouar left-wingors were powerfully in favor
al departmentalization,” he smd. “Then
mstend of & pobicy wmed at integrating the
overseits  departments with the Metropaole,
they set as their goal the autondamy of Mar
I:.['|51||||' But the ¢lamor for Tull il'|1||'|r|'l'||||'.'ll g
Fies sttlled to 4 whisper

I did not share thetrr point of view, and

Leaning from his mormomier, a Daherman
if L Carbet gives the water a vignrodls
.';.-.:II'.-' it present biis catch lrom e AfHNE
nheove the el companimns on Lhe Dench
cleaw tipht the fAoat-vieged noose  Palm-
chaded tourst cabanas line the shore
Yrmei]l wiath thelr courame and thear luck
fslivnelers vienture cul s far as SO0 mikes an
their canoes, trolline for tuna of dolpliin
“Hon Dié mome moanm—ibhe Goodd  Uensd

touched me” fishermen declare when thes

return with a bouantiful catch

A1) Vationa! Geographic, Janugry 1970
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staved on in the senate ns an independent
until 1968, Then I was reelected for a nine-
vear ferm as o Ceaullisy

“We have one of the highest standards of
living in the Caribbean,” the senator pointed
out “Would our people consent to be poor
but politically liberated? I doubt it. They will
not accept the peasant life. Al they realize
that, for us, a divorce from France brings no
alimony.”

The chief official of any French department
i= its prefect, an appointed official responsible
anly to the French Government. Jean Terrade,
who was then winding up 12 vears in the
French West Indies, the last four as Prefect of
Martinicue, gave the French point of view.

“These islands are not like any others,” he
told me. “Integration has been the rule here
for more than a century. Martiniquais are

Jatizens, not subjects. Even a partial rupture

now would be catustrophic for them, the more
s0 because they have virtually no natural re-
sources to exploit. France has no economic or
strafegic interest here. She pavs to support
this poor department s she payvs to aid, let's
say, those of Normandy. All are part of the
nation, and deserve help.”

Education Brings Painful Problems

Having cxplored the northern mountains
and consts, I cut enstward from Fort de
France into the central interior. The little
towns seemed overcrowded. Unwed mothers
with four or five children, the poorest of the
poor, lived in shacks along back allevs. Vil-
lagers did what thev could to make ends meet.
CUne constructed cheap coffins for the very
powor; a second made mnc-ined coffins for
those who would fie in tombs. Another man
built simple, inexpensive furniture. “It is
without beauty,” he said, “but people will no
longer pay for an artisan's best work."

Children were evervwhere, for it was the
noon break. Girls wore onilorm blouses and
trim miniskirts. Bovs wore clean shirts and
long trousers—shorts are rarely «een in Mar-
tintque, except belted to the bellies of tourists

A morose yvoung tescher told me, standing
in the shade of a church: “Thev go to school

because they must—at least to the age af 16—
and learn far less than they could. Some g0 1o
trade schoals, The brightest go on to a fvée
—high school—and to a university, usually
m Paris. They are educated, ves, but for
what? Ask them what they want to be in this
land of furmers and fishermen.”

I did, polling the students who stood near-
by. nurse, policeman, salesman, office worker,
civil servant. All city jobs, white-collar jobs.
How about fishing or farming? Silence.

“They are not psychologically ready, nor
sufficiently disciplined, for self-government,”
the teacher added. “Their social evolution
has been too rapid, and there are too many of
them: We acquire 7.500 new Martiniqums
cach yvear. But they are good children, well
able to learn and develop.™

Without Collateral, Credit Comes Hard

I weént on lo Le Robert to talk 1o 4 man
with a different kind of problem. Colored,
Paris-educated, and married to a Purisicnne,
possessor ol two degrees, a lot of ideas, and
endless eloquence, Etienne Verneuil runs a
small boat works. He would like to expand
Larger boats are needed. So are jobs,

“We're lost m a painful drama’ instructed
enough to understand our lot, powerless to
improve it. What 1 propose is reasonable, but
[ cannot get a loan. Why? Hecause wealthy
men of color do net rigk their capital, and the
bekes, who do, lend to other békés Their
credit 15 good

| checked this point with a businessman of
Fart de France. “It is true that we whites do
most of the borrowing and spending We do
invest where rich colored people might not
But, ves, a poor man with skills and ideas
would find it hard to get a loan—not because
he is coloted, but because he would lack
callateral

“1 have faith in my relationship—personal
and financial—with the vast majority of Mar-
tmiquais who are colored Would 1 expand
my business here if 1 did not? I am doubling
my store, building a hotel. And | am neither
2 fool nor a here”

Another béke, Bernard Havol, in business

Atop imaginary steeds, dancers of the Ballets Martimiquads re-create a soene from
the island’s past, when dehcate-skinned plantation ladies would ride their horses
ubout the countryside and slives wonld walk beside them with parasols to ward off
the midday sun. Drawing inspiration from iskand history and custom, the professional
dance group was witrmly received on Furopean and North Ametican tours.
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the roadside at Quartier Fond Masson: *1
make three tons a year of bananas, and oo
profit.” She pares her nails disconsolately
with a curved banano knife. “How cun 1
make a profit? | take what price s offered.
Et puis voild!—uand that's it"

“Would vou fare better if we were an in-
dependent country ?” asks Michel innocently.
“Dign't say that,” she screams. “No! No! Do
vou want us to starve?” She throws down the
knife and swipes her palms across each ather,
perishing the thought

Islunders Preserve a Bitter Memory

It being a Wednesday, cock fights were on
at Clery's pitt near Riviére Pilote Mo sport
so excites the Martiniquais, particularly the
men, 1 watched one, then left to see the
Empress Josephine’s early home, favoring
past human druma over present omithe-
joical combat. At nearby La Pagerie, Dr.
Rose-Rosette showed me his own repairs and
reconstructions of the buildings *1 had no
money to glve, so | gave time—29 years. The
Martiniquais are not fond of Josephine and
Napoleon, for he reinstated slavery, they fell,
at her sugeestion. But it is part of our history,
and should be malntained.”

In the clustered hills, another banana
grower, Jean-Louis, packed his fruit He has
several men and seven acres: “1 make a crop.
1 live. | even have @ son who shures work, one
of six children—six legitimate children. 1
have surely twenty bastards. Why not? A
great many Martiniquais are illegtimite. Life
is difficult, vou see, but not worthless. Come,
we will leave these miserable bananas ant go
to my house for a drnk.”

We drove down through hibiscus and
oleander and blazing Aime trees to Le Poirier,
i very poor fishing villuge where Michel had
a ramshackle house at the sea’s edge

Four men were peeling eels in the sun
Their bands being sticky, 1 shook their «l-
bows. “Dites bowjour an monsienr,” said
Michel, They said pobd-day, doubtiully
Pairier does not get many visitors. “Mon-
sieur's 1 writer. He wishes to learn about our
fife.” “Here? said one, sardonically. *For-
eigners et their information from the Prefec-
ure in Fort de France, and then they leave.”
“Fort de France is not Martinigue,” Michel
replied “Monsieur understamds this”

“(est dejid guelque chose—That's a start,
anvway,” said the doubtful man, pausing to
pick up another eel. “He speaks French, if
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aot Creole. We will talk to him of fshing”

They did, with growing friendliness. “We
are sentenced to this work,” they sald, listing
the same problems that cursed the men of
Grand' Riviere in the nhorth, where my story
began. “No organization, no means of stor-
ing fish, no proper marketing No big boats.
o other work, We sumetimes go & migueion.
Do vou know what that means? Far, far out
We sayv ‘mignelon’ because in France there
are Lwo iglands called S Pierre and Migue-
lon. They are obviously very far away, so to
us ‘miguelon’ means ‘distant™”

I saw no reason to paint out that St Prerre
anil Miqutlun lie near Canadda The analogy
was clear enouizh,

We drank sparingly at a shack of a bistro,
near i little garagelike chapel where candles
puttered. The men hud bailt i themselves
“There was nothing, vou see. Itis best to have
a chape! of some sort™ They brought me
fruit and told stories; often of bitterly amus-
ing failures. “1 filled my gommier with flving
fish.” said Pierrot, a burly, cheerful man.
“Hundreds of them; never bave | seen 50
many flving fish. Bul 20 did the other boats.
So | pot 25 francs [about five dollars] And
the fuel cost me twice thaL™

But he laughed. healthy and happy in the
soft evening The men shook hands and went
off to edl whatever there was for supper. Ko
beel, we could be sure, but plenty of bread
and enouigh wood seafomd stew—blaff, they
cull it in these parts—hoiled sea urehin and
vegetahles, to send hungry men well-filled to
their rest. We ate simibiarly nt Michel's house,
where hie wife had used herbs artfully 1o
make fine dishes of simple ingredicnts.

“France s Our Mother™

1 stayed three days. One nieht as ©drfted
towird sleep Lo the rustle of wavelets among
clean stones and the bell tones of frogs,
wirmt, low voices réached into my cofsclous-
ness: two fshermen making their way home.
Their Creole came throurh to me, for the
subject was familiar,

“This affair of autonomy, of indepen-
dence. 1 dan't know, I'm not & politician, bot
I'm French, I fought for France .. .”

WlListen, mon vie, it's simple enough,” said
the other. “France is our mother. She created
us. She supports us. But .. ! She should listen
to us and trest us as a mother treats 4 son, o
son grown o manhood. Py st tonti—
That's all!” i

National Geographic, January 1975
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Your house can hit back
when the energy crisis
hits home.

Aluminum bullding products can kseps Old Man Winter ouiside rier and twin panes of insulating

help your house pul the crunch the house—where he belongs: A plass halp to minimize haal loss

an mﬂgf‘ ﬁﬁﬂlﬂ-l;tpliﬂﬂ. ﬂn‘wnﬁ specially designed thormai bar- and messy “sweating.”

" : :

b i soaunte it ca

aluminum foll, Il torms a protective [HOUE DIy O1 thee b el
ensrgy drains on your house

Insulating envelope thal can reduce
heat lass in winler and heat gain | ity percent of the heat

In summer. Read on for more
ways o beal the weather.

Slorm windows and doors:
can sfleciively "button-up™
your house, They re g tradi-
honal barmar aganst cold
and can save up to 15 pefcanl
of the energy wsed 1o heal

the typical homa. Low-
maintenance aluminum
frames ¢an stand up 1o all
kinds of weather, Tightly
closed shumindm vanefan
blinds aan reduca heat

gain through windows and
s3va on air conditioning cosis:

For naw homes or new additions,

the Aleda Insulating Window

The reasons lor using aluminum

are found in aluminum isell,

GALCOA

lorss theough wninsylated
wills and a full 90 parcan|
af the heat loss throdgh an
uninsulated ronf can ba
provented by proper insula-
tion, Aluminum foill acte

as o vapor barrer when
attached to fibrous insula-
tian and will halp main-
tamn igh humidities thiat
Imike lovwer raom lemperi-
ures more comiorabile;

If you'd like to larn mare
about how Algoa Siding can
halp insulate your home, write
for our brochure, Home
tnsulation Can Be Baauliful,
Aluyminym Campany of

America, 375-A Aleoa Building,

Pittsburgh, PA 15218,




1692 must have
been a “homble
vintage year!"

I was, in fact, o drewdiol veat
[or the thirsty owner of an
omjon-shaped wine botlle ke
this one, retricved unopened
frcim the sea boltom aller hi-
LI contents,

ol S vears

sand wn inguisitive diver. “tasted
like stromgly salted vinegi

MO Was I a pood veur or Hhe
Prosperous Cilizen Whose hand
wiHme bross walch hixed {or
¢lermity the modment of disnsier,
or For the hungry palrons of
fames Littelon s tavemm, wWihoke
savory lunch ol beel-and-turilc
sieW remuined torever in ils
cOppel Conk pol

For it was in 692 thit Port
Royval, Jamaicu, o roarmng. wide-
open seaporl, b of MNew Waorkd
commernce. pimte headguarters
koovwn far and wide as the
wickedext ity o the world
shuddered delicately, hirched
heaved., and <hid magesticalls
miu the bloe-green Cunbbean

oo thivisand persons and i
WY 0 HIs I'lL":i"'iIL'-IJ. with the
drownou s crilomted 1n Gn
imslant of tume sginst the
dav when other men, sccking

O reconstruct an e o7 140

find rumored treasure, mught (il
Port Royal ngam from the scsa
Searly Lhree centurnies rl.l.-'-nf_".]
belore Seu Diver anchored ovel
the spot where Port Royal had
setiled. The incredible shup wins
designed papiccinlly tor under-
water archeology by Edwin
A, Link. fumed inventor of
pation’'s Link Traine
Equipped with powerful
suLtion hoses (0 scour the silted
sen boltom omd with modern
echo-sounding devices o "sge
below the water, Seqg Ihiver
proved uniguely able to unlock
the secrets of the drowned ity
Working with yellowed
records to pinpoint landmarks
long burnied i the ses, the
Link expedition, spomsored i
part by the MNatlonal Geographic
Society, first wenl about prepar
ni i map of the ity as i stood
before the guoke
Cince mapped accurately,
Port Ryl s

hiondreds of artifacts 1o

LS Eave W

[ ank s s 1ets and divers
'|'| (LR :l|.|f||._'| %, 114l
kKitchoen ulensils. the

copper pol wath s
|||'|||_ ;||'l.| ] |*-.Ir:-|.:-..
the walch whose
vanshed hands had
elehed on erciusiing
coral the momenl

% nl

: of -
of dissasien

B

sl pipes and rum bottles
enough to mdicate thit the

chiel occupathans of the wicked
old ¢ty miust have been smoking
undd drnnking

As the Caribhenn hmcune
deason came on, Sed LHver
pulled away to saler waléfs
with & weallth of mmformmeation
on the life and times of the
old pirate haven where one of
history™s immaortals, Horatio
Melson, hod once served o mich
s o young heutenant Huot, ias
Wir. Link summarnzed i, this
wiis “only o begmminine.

““Think of the houses,  he
sibd, "the shops, the King s
storehouse, warchouses, ships
which sank at the docks.
Somebody will go back
there and be rewarded with
sttch fn arrsy ol arbiipcts and
||.|L'l._' pviir eftor
SCCT LEYWRELS

Fesw regders are as
well equipped as Edwin
Lk 10 probe the

faches as 1o

murky ocean boitom
ol Jamuuicn, Bul they
do find endless
tascinabion i such
explorutions into the
pasi, {iE S0 TUrm
sich momth o
travel the ooloriul
praEes Of M ATIONAL
L rErma i v i

-
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Welentertgin them...

We brighten their lives...

We get people talking... |

i . campaiy __l.r"
o
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street lighting
earth stations for Comsat

microwave systems

electronic telephone
equipment

specialty Inorganic chemicals
powder metallurgy
television picture tubes
data transmission
gquadraphonic receivers
circuit breakers

telephone
. 7 directories

| mine-drilling bits

I printed
circuit boards

alumina ceramics

motor
control centers

| electrical metering
equipment

electronic security
, systems

tungsten wire
video terminals

projector lamps
welding electrodes

Sun Gun  movie lights

transcejivers

air traffic
'. . cantrol systems

| automotive flashers

electro-optic
systems
digital
multiplexers

-.and we serve their needs in a lot of other ways:

We're GTE...

General Telephone & Electronics,
g Qrowing concem
for your growing needs.
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The no-compromise
vacation.I'he only
place you cut corners
i1s'on the cost.
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CHANGE OF ADDRESS?
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prinf maw oddreis befaw, Oip and mail 1e Batrengl
Geagraphls Tetiely, Wevhingles, DL TRO3L, (have
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“Golf is nice and easy here. We don’t have to
make starting times three days in advance.”

Lan Cates on the Cates" thirteenth visit 10 Bermiuda

“In the late afternoon we like to take the ferrv g
nto town. It's ten minutes and the prettiest - £
ride in the world. | like to sit up on the prow

and teel the breeze in what's left of my hair.”

“Bermuda is so gentle. There's an atmosphere
of total relaxation, We find an awiul lot
lo pocupy us... ina mild sort of way.

4% S0
;ﬂiﬁ}‘ﬂ.‘ H‘:T.‘ar g’

%
Y
. [ -
1 N 1
<B.
IT1

“Bermuda is a very special place forme...
I met my wife here)”

Take ;
Bermucla Break

In Rendezvous Time.
December 1, 1974 10 March 15, 1955

=== o et o agmf of st Bermuds Dt JIS

.. :F"..- LT Feith Jowrnm NY_NY (0000 o 771 Suatier Oface Bigyg Borahion Mlaws 027104
i |
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_ brings the world
into classrooms, t0o0.
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In commemoration
of the 500th anniversary

of the birth
of Michelangelo




| The Franklin Mint proudly presents
a magnificent series of sixty finely sculptured art medals

the Genius of

= Michelangelo

in solid sterling silver




A LIMITED EDIITION COLLECTHN,
AVAILABLE BY ADVANCE SUBSCRIPTION ONLY.
Limit: One subscriprion per person

SUBSCRIPTION ROLLS CLOSE: JANUARY

N )

ortimate indeed is the man or woman who,
Fin snIftmg and uncertamn Imes, DOsSSEsses an
acknowledged work: of art. For, s astute
collectors and connoisseurs well know, the value of

greal art steadily incresses no maticr how the winds
of change may bliow,

. 191

Among the worlds endurine anl freasures, ey
e valued more highly than the extroordinary
works wrung by Michelangelo from his agonized
heart and soul. Although nearly five tumultsoos
centunes have passed stnce he gave the world his
Fieta, his David, his Mozes, his Dving Slave, his
Allegories of the Medicl, and his Sistine Chape!
frescoes with ther monumental Story of Creation
and Redemplion Michelangelo's art still ex-
predses, with undiminished power, the innermosd
yearnings and deals of man. For experts and
laymen alike, Michelangelo remains the mast nearky
wvimversal artist who ever lived.

4 Freassri iaf fine medallic art

How hitng, hen, that now—on the 30h anniver-

sary of Michelangelo's birth—the masterpieces of

Lhis gentus of all time should be the subiect of an
imporiant series of ary masterpicoes created dn di
owr Hme. A serkes of ity fine art medals, reflectme
the inspiration of Michelangelo's greatest works,
as chasen by an Advisory Board of intermationalls
recogmzed cxperts on the works of Michelangelo

vtagnificently sculptured m solid steriing silver,
these beautiful and significant &t moedals will be
minted by The Franklin Mint, foremost contemino-
rary inhetitor of the tradimion of fine medallic ard
that began in the Renaissance— Michelangelo's own
ume. The crafltsmen of The Franklin Mint are
world rencwned Tor their skill in blending the
exacting standards of fine art with the permanence
of precious metal—an art that attains its highest
expression n The Genlus of Michelanpelo

To caplure the greatness of Michelangelo in
medallic form. The Franklin Mint commissioned
the distinguished ltaban sculptor Piero Monassi 1o
work on the seene in Florence, Milan and Rome
Just 88 Michelangelo spent nearly five vears, benl
and aching, on the scaffolding below the celling of
the Sistine Chapel, o0 Plero Monassi has devoted
virtually all of the past five years to the awesome
task of sculpturing the bas-relief models from which
the dies for these superb art medals have been
engraved

To acourately reflect the full scope and power of

Michelingelo's works, moreaver, the medals them-
selves will be impressively large. Each will measure
a full 44mm (] 4 inches) i diameter and will weigh
GO0 grains, Thus, the complete collection will con-
tain rewy tan six povncdy trov of solid stevfling silver

I'he face of cach medal wall depict a masterpiece
of Michelangelo's art. The reverse will identify the
work portrayed and will also bedr a finely sculp-
tured portrait of Michelangelo himself—set within
a [nscinating geometric patlern of - Michelangelo®s
own design.

A sreictiv Iimited edition

mow, lor a very short time, you have the oppor-
lunity to acquire this exceptiomal series. Subscrip-
tion rolls for the 500th anniversary collection of The
Cremfiey of Michefungelo will close on January 31,
1973, When the edition is complete, the dies will be
destroved—ind mever aogdin will ihis reportant xeries
be offered in the United Stares. Its rarity will be
mssured (orever.

| euaranited [s5ue price

Subscribers to this important series will receive one
medal each month for sixty months, beginning in
March 1975%—the 500tk snniversary of Michel-
angelo™s birth, 1o the very month, A deluse collec-
tor’s album, specinlly designed to protect and
display the complete collection, will be included
without additional charge

[he price for each medal will be $25. and thiy
price wili be gwarantesd for the entire subscripiion
perigyl of five vears, Thus, even should the cost of
silver rise to the pomt where the silver content
alome i worth more than the issue price of each
medal, the price you pay will remain exactly the
s In view of the persistent nature of world-wide
milationary pressures, this five-vear price guamnlee
is a5 valuable as It 1s remarkable.

irt n/f .:*-'.'.'f'.'.er.:.rq_r Wl lE

There are few jovs to nival the possession of endur-
g arl. The owner lives with beauty—and with the
sutisfying knowledge that the value of fine art is
tmeless, o matier how mich other values may
change.

[hus, for many a collector, theére could be no
worthier goal than to possess this heirloom collec-
Lon of fine arl medals honoring the gréatest arlistic
getius of all tme on the S00th anniversary of his
birth. A collection that combines great art, greal
wgnificance amd great rarity with the intrinsic value
of solid sterling silver

To take advantage of this important opportunity,
simply hll out and mail the Subscription Applica-
tion al nght. Please note, however, that your appli-
ciation must be postmarked by January 31, 1975,
Applications postmarked aflter that date must, re-
gretfully, be declined and returned.

F-_--_'I-I-I"r1_r_—l-r—|1-l——___—F—.——.—-.—.--l—.'-.-."-_.-_-.-:

|[ ADVANCE SUBSCRIPTION APPLICATION
I
|

1 mhe Genius of Michelangelo

|
Virlid only if pastmarked by January 31, 1975

Limir: One subseription per person

The Franklin Mint
Frunklin Center, Pennaylvania [1909]

Please enter my subscription for the SO0th anniversary
collection of The Gemiva of Michelangelo, consisting of
60 finely sculptured sterling silver art medals to be
issued gt the rate of one medal per month beginning
in March 1975,

[ understand that these medals will be struck ex-
pressiy for my sccount and | agree o pay S25.* for
cach medal promptly upon being imvoiced on &
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THE DISTINGUISHED BOARD OF ADVISERS
FOR THE MICHELANGELO QUINCENTENNIAL MEDAL COLLECTION

For their assistance in selecting the sixty most appropnate subjects for
this important medallic serigs, The Franklin Mint is grateful to this

erminent panel of scholars and art histormns,

.-f,;h:ﬁ"." '

DR, CHARLES DE TOLNAY

irecior, Cass Buonarrod
Author of six-valume stody of
Michelangeln

DR, UMBERTO BALDINI

irector of the Center {or Art Restoration,

Floronce, [taly

DR. CHARLES MORGAN

Professor Emenitus, Amberst Collese
Luthor of *“The Life of Michelangelo,

DR. ROBERT J. CLEMENTS

Professor, ™.Y. Linrversity
Author of “"Michelangelo's Theor
of Art.”

DR. ROBERTO SALVINI

Professor, Umversity of Florence

CSpecialist on the Sistine Chapel Ceiling.

A PR e Wi S THE FRAMNELIN MINT Franklin Centér, Pennsylvania 1909]



Are dams good or bad? The
answer 15 both. Becaunse walét
control, like many problems to
Joy, has both environmental and

FEONIOINRIC '_:.|‘~.|-_'I

Dam buildmye can disruapt lots ol
land. Reservorr back-up can sub-
merge valuable screape, lforcing
people and wildlife to move. We

must recoenire those drawbacks,

Bul durmumng tloods are o redul
ringt thrent in many arcas. Dams
levees and contimgency plany can
minimire. or prevent, the effects
o such natural disasters

'hie Mount Morns Dam in west-
ern New York's Genesce BIver
Valley 15 an example. It's the Key-

“Thﬂt dam stone of A water ¥trol q.--.'.-_l-l-.j

Mfecting 2476 square miles

dEHtrﬂ}E thE hEHut}’ |r|:_--|_L|r|-_!!||-.:|'. ren covers | Just

pver 3 square miles. Bul it protecls

nf thE lﬂ“d-!!l Farmlands, cities and towns in |_'|I|._-

Gienesee River \ Hey for about 40
miles below the dam

[
During the flooding chused by
[ron || 0T AERES N |72, the
"'.]ll int Mor [::" averted S210
nillion in .5.|I'I'-I:_'l.' 0 those down
stream farms and owns, including
the City of Rochester. The dam
cost was $25 mallion. Without b
that smgle (lood would have cosl
pine Hrmes 35 mMuch, according 10

['Il-'|"-. f i el '-||£';'.I..'-

The beoefits of a Succesy 'u' dom
siofect do not el minale the draw-
backs. They ootwergh them

MO one SHEREsis wWe Jam every
river and stream. But responsibly
|'| innced |-."."L'L'l'. like the o ot
Mount Morns, prove we can bal-
nce good and bad—Ifor our
-.'I'I'-I"-'I-Ir“-:.'II[— <ifd OUr CComOoTy
Caterpillar s concemed because
we make machines used m wat
control projects. And bhecause
und water management 1§ im
mortant to the nation’s well-being,

There areno
simple solutions.
Only
intelligent
choices.

.Ef""l:sl._ :

* ]

i 3 el

.__;- - E
g"%-...___ [E CATERPILLAR
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share the unique experiences of zoologist
Jane van Lawick-Goodall as she studies the
benavior and life habils o! wild chimpan
zees in the foresis bordering Alrica's Lake

Tanganyika

'his remarkable MNationa Leographic vo
Lurne els you observe the chimos in their nat
Lifal hantal 288 RO ||--,;-.:_. Communicate
now they fashion and use rudimentary 1oais

You |l recognize the chimps as distinct per-
sonaliies earn their many moods and
EMOons delight in thair playiul antics
fhree ather absorbing, moderately priced
books: are inciuded In this Speacial Publica
Hons series—(sles of the Carih :
Nite, and Our Couniry's Presidenis. Each
naracound 7 x 10" volume-—with 200 or
Mmare pages, ang scores of onlliant color illus-

n outstanding value In family

kLI

iralions—is i
enteriainment and knowlédge. Only §4.25 per
valume, plus postage and handling,

Lse the arder form balow
NATIONAL GEOGR.
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Conquer the mountain, then take it home.

(N

=7

’

For these intrepid climb-
ers, ther exthularating mo-
ment of conquest lives on
in a dramatic photograph.
You only get one chance
for a shot like this. That's
when you need a Nikon. Be-
cause, no matter how rough
the going, vou can rely on it to
come through with great pictures.
Just as Nikon cameras have been
doing under far worse conditions
than you'll ever encounter.
Nikon cameras have gone up
Mt. Everest, across forbidding
deserts, to the North and South Poles.
Nikon is the near universal choice of people who
demand everything of themselves and their cameras.
Yet, for all its ruggedness, a Nikon s fast, smooth,
responsive, even easy to use. Its “centerweighted” thru-
the-lens meter system provides correct exposure every
time, with a twist of your hand. You can select shutter
speeds from 10 seconds to 1/2000th without taking your
eye off the bright, clear viewfinder. And you enjoy the sheer
precision with which your Nikon responds, instartly, to your
To make the most of your photographic conquests, visit
the Nikon School when this famous, traveling weekend short
COUrse comes o your area.
Ask vour Nikon dealer about
it, or write for Folio 10A, Nikon
Inc. Garden City, N.Y. 11530.
Subsidiary of Ehrenreich Photo-
Optical Industries, Inc.IE={In
Canada: Anglophoto Ltd. P.Q.)

Nikon



SAVE BOTH TIME AND MONEY.

H vour compuny has men traveling in all
directions by car and commercial girlines, you
mibicht finel that vou can operate muach more
efficiently and economically by setting up vour
own privately-scheduled routes with a
Beecherafi Ring Air.

Somd of the mesl suecessful usinesses
iy the world hove discoversd a King Air can
spve bath time and money while allowing
||'""i'|| Lo (Over Lhes |II_|-.1r'|_'7.'; Al 111 v
more effectively than with anv other forms
of transportation

Perhaps the time is right for your
company to consider it own “anyiime-airine”
... #nd perhaps one of the four famous
Heecheraft Ring Air jetprops will he right
fOr Vol '

Londider, for instance, the new
Heschoralt Super Kinge Air, n E353 mph
exeeutive jetprop cupable of earrying up to
10 people twithough the normal eorporate
Sedting arrangement accommodales from
B Lo 1,

The Super Ring Air has u nonstop
FAne --f 2N miles . . o0 ronge you mas
MEVED wse, perhaps. But with it you van
complete many short stage eneths and
return home without refueling.

~ With the Super King Air; your
EnyvUme-airiine” cun be sehidule
in the morning with individunls and
manngremaent Leams, drop them ut their
required destinntions, then pick o e up
sl return home lnter the same day.

Result: Overnight stays out of town

nre virtaally eliminnted, vour executives,
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