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ARLIER this vear the Alaska State-
E hood Comnussion, authorized by ref-
erendum in 1980 to study the state's
relationship to the United States, jssued its
final report. One of the alternatives explored
in the million-dollar study was secession
from the Union.

Happily, Alazka is willing to remain the
49th state. The commission reported, “We
considered the benefits and lLabilitties of
commonwealth, of free association, of terri-
torvhood, and of partition. We studied inde-
pendence by legal means. None is preferable
to statehood.”

Over the years many other regions have
agreed with this conclusion, but until this
vear none has asked to join the Union since
Alaszka and Hawaii entered in 1959,

Last September 9 a formal petition and
constitution for a state of New Columbia,
approved by voters of the District of Colum-
big in 1982, wenl to Congress.

In 1847 the governor of the rebellious
Mexican state of Yucatin, troubled by a
Mava uprising, sent his son-in-law to Secre-
tary of State James Buchanan to seek pro-
tection or admisston as a U, 5. state,

In 1861 five Indian tribes were promised
by the Confederacy that if the South won the
Civil War, the land that iz now Oklahoma
would be given to them for their own state.

A decade ago a few unrealistic people sug-
rested statehood for South Vietnam, Puerto
Ricoconstantly debates the merits of becom-
ing a state. A presidential candidate in the
last Philippine election stood for statehood.

Old Glory's design seems safe for now,
hut I wouldn't bet that we won't have to find
a place for & new star or stars someday.

This .coming vear Alaska and Hawaii
hoth celebrate a quarter century of state-
hood. In observance of these hirthdavs, this
month we publish o look at the first king of
all Hawaii, Kamehameha. In January we'll
follow with a storv on southeast Alaska.
Both will be accompanied by supplement
mips, We're also pleased to have had a small
part In two commemorative stamps to be is-
sued next vear (see On Assignment page).
Hawaii's was designed by free-lance artist
Herb Kane, whose paintings grace this is-
sue, and Alaska's by staff artist Bill Bond,
whase illustrations help explain problems of
preserving the “Last Supper,”
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Kamehameha—

Hawaii's Warrior King 338

Congueror, statesman, and founder of a dymuasty,
the first ruler of all the Hawalion [slands
belanced foreign influences with ancient wavs,
leavirgg a heritage that now lights o modern
renmssance. By Louise E. Levathes, with
photographs by Steve Raymer, paintings by Herb
Kowainui Kane, and o double map supplement.

Sun Car Crosses Australia  foo

Runriing on captured solar power, adverniturers
Hans Tholstrup and Larry Perfins drive their
lightweight vehicle 2,500 miles from Perth to
Swydnev. Photagraphs by David Austen.

Honduras: Eve of the Storm 603

Surrounded by neighbors in turmoil, Honduras
strugeles for gredter security and d more
diversified economy. Mike Edwards and Deavid
Alan Harvey report.

Decovs: Artifice and Art  fizg

Decoys made for the plain purpose of bringing
meat to tuble have become highly valued collectors’
itemns and emblems of America in g simpler age.

By George Reiger, photographs by Kenneth Garretr.

Restoring the “Last Supper™ 664
After five centuries of abuse by man and
nature, Leonardo da Vinets masterwork (s being
reborn—paint fleck by painstaking fleck. Art
historian Cario Bertelli views the progress,
photographed by Victor B Boswell, Jr.

The Miracle Metal—Platinum 686

Much more than a setting for gems, this precious
metal cleans gutomobile exhaust, helps moke
fiberglass and fertilizers, prevents ships’ hulls from
corroding, and combarts cancer. Gordon Young

and James L. Amos detoil its-myriod uses.

COVER: Christ and the Apostles glow behind a
filmmaker documenting the restoration of
Leonardo da Vinci's "Last Supper™ in Milan,
Italy. Photograph by 0. Louis Mozzatenta,
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KRAMEHAMEHA

BY LOUISE E. LEVATHES
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Hawai's Warrior King

PHOTOGRAPHS BY STEVE RAYMER
PAaINTINGS BY HERB KAWAINUI KANE

HEN KAMEHAMEHA'S mother, Kekulapoiwa, was

pregnant with him, she had a craving for the eveball of a

chief. She was given instead the eyve of a man-eating
shark. The kahuna (priests) prophesied that this desire meant
her child would be a rebel, a killer of chiefs. Alapainui, the old
ruler of the island of Hawaii, secretly made plans to have the
newborn infant killed.

Kekuiapoiwa's time came on a stormy night in the Kohala
district. when a strange star with a tail of white fire appeared 1n
the western skv. According to one legend, the baby was passed
through a hole in the side of Kekuiapoiwa’s thatched hut to a
local chief named Naeole, who carried the child to safety at
Awinion Hawaii's north coast. There was a search for the child
similar to King Herod’s search for the Christ child. And, like
Moses. the infant was hidden in a basket and covered with
olona fibers used for making fishnets.

Where history ends and myvth begins in this tale, no one will
probably ever know. Even the date of Kamehameha's birth 1s

“A harsh and rugged face . . . strongly
mcirleed with lines indicative of self
rediarnce and ¢ i'll"’!f-f-:'-l:"'-.' FILE TR ~ Lk
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the Great, the wor chief who unified the
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Hawaiian Islands;, welcomed foreign
trade while thwarting forelgn rule, and

left @ lepacy of pride, expressed today in

an-exciting cidlture! resurgence as the
siith state prepares for s 250
anniversory next Augusi

[r1 vellow-feather leis, once reserved
for rovalty, women af a Denévolent
spciety noamed for Raghumanu
Kamehamaeha s favorite wife, attend the
inaugurntion [last December of George

R, Ariyashi, Howail's first governor of

Japanese descent, and John D

Woathee I11, the third limutenant
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from Hawall ionded at Walkul with perhaps [2,000 men. Lhe (nvaders, MMcliding

chigfs, or ali’i, in feathered apparel. crowded the defenders to the head of Nuuanu

Valley, where hundreds of trapped Oahu warriors, some with wives, met defedat
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[Conltnned from page 359) unceértain
Manv believe it was 1758—a vear 1n which
Halley's comet was vistble in Hawaii.

For some Hawaillans, the extraordinary
happeningsinthis hero's life are very real in-
deed. Walking along a beach on the islund of
Maw, Charles Keau spotted a jawbone, un
misiakably human, in the sand. Kneehing
beside it, he gently pulled away the wild
naupaka taking root in the fawless teeth

“1f vou could talk,” he said, “what would
voul tell mers”

His voice quivered with sadness, though
he has had many such disturbing encounters
with Hawail's past. As a boy, he walked
these deserterd dunes near Watluku, discov
ering whaole skeletons and skulls. He rebur-
1ed them where they lay, but there was little
he could do then or now, as the custodian of
nearby Kepaniwal County Park, for the
hundreds of bone fragments that appéar and
disappearin the shifting sand= after a storm

Whose bones are they?

“We don't know,” said keau. “The dunes
nave never been excovaterd,”

The name Walluku means “water of de-
struction,  suggesting that the area was the
site of some ferce battle. In fact, nearly
200 vears ago, when the Pacific island chain
was divided into separate warring king-
doms, the ambitious chiefs of the neichbor
1sland of Hawan landed their canoes near
Wailluku and c¢lashed with the powerful
Maui ruler. So many were slain that the
stream flowing through the Iao Vallev was
supposeéd to have turned red with blood.
The Hawall warrnors were victorious, and
their leader, Kamehameha (Kah-MEH-ha-
MEH-ha), was on his way to consolidating
the archipelago underone rule. Could these
be the bones of the fallen warriors?

“Whoever they are—they are my ohana
[family],” said Charlie Keéau, whose ances-
tors have farmdéd the Iao Valley for genera-
tions, “I wish [ could bury them all so they
would never be disturbed. Why should they
suffer more from the harshness of nature?”

Throughout the islands, native Hawai
1ans have a deep emotional relationship to
their past. (See Haowail, a historical map
supplement with this 1ssue. ) To them, it is as
tangible—and in many wavs as unsettling—
i< the bones in the Wailuku dunes. Since the
arrival of Britishexplorer Capt. James Cook

_:lhl'l

m 1778 and the gradual domination by
Western culture (culmnating with state-
hood in 1939), they have rarely expressed
thitse feelings openly

BPrecimated by the white man's diseases,
Hawanans became a minority in their own
land. Their cultural pride suffered under
the influence of 19th-century missionaries
who vilified them for polvgamy, public na-
kedness, and “lewd™ and "wicked"” dancing.

“Even when | was growing up, Hawai
Hins were considered second-class citizens, ™
sald Phil Kwaatkowski, 35, a secunty guard
who is part Hawaiian. “Some would hide it,
\f they could, To be Hawatian carried a cer-
tain stigma—it meant vou were ignorant.
lazy, primitive, pagan.”

The winds of the civil right= movement of
the sixties reached Hawaill a decade ago,
bringing a cultural awareness and a political
activism Lo the islands. Hawahans and part
Hawanans, now 19 percent of the state’s
004,000 people, began excitedly exploring
their rich cultural hertage. They re-created
a 3,000-mile canoe vovage of their Polvne-
sian ancestors,” stepped up the restoration

o “Hoknie's Follows the Stars to Tahiti,” by
David Lewis, and “A Canoe Helps Hawnall Recapture
Her Fast,” by Herb Rawninul Kane, NATTONAL
LEGGRAPHIC, L3 otober 1076 and Apod 1976

Novenmber 1983

National Geographic,



of historic sites, and revived ancient hula,
chanting, religion, and traditional crafts
and sports in an ongoing lovefest that has
been called the Hawalian Renalssance,

HE GREAT WARRIOR who auda-

ciously invaded Mauiin 1790 and final-

lv, 20 years later, subdued all the

Hawaiian Islands occupies a special
place in their history and this cultural reviv-
al. Conqueror, king, statesman. lawgiver,
Kamehameha (circa 1758-1219) has been
called the Napoleon of the Pacific.

He bravely steered Hawaii out of the
Stone Age without abandoning faith in the
wayvs of his ancestors. While he impressed
Cook, and later Capt. George Vancouver,
with hisshrewdness, hewas remembered by
his peaple as“afather tothe orphan, asavior
to the old and weak, a helper to the destitute,
a farmer, fisherman, and cloth maker for
the needy,™

“Inanvland and in any age he would have
been a leader,” wrote King Kalakaua, sixth
Hawaiian monarch to succeed Kamehame-
ha. “He was so strong of limb that ordinary
men were butl children in his grasp, and in
council the wisest vielded to his judgement.”

He deserves a monument, observed Rus-
sian explorer Otto von Kotzehue after meet-

ing him 1n 1816, Today Kamehameha has
many, though he is one of the most inaccu-
rately documented men of destiny, He is the
only king to be honored along with George
Washington and Robert E. Lee in the Na-
tional Statuary Hall collection of the U. 5.
Capitol, and a Polaris nuclear submarine
bears the name of this 2on of seafarers,

For Hawaiians today, struggling to resur-
rect their cultural values, Kame¢hameha is
viewed both as founding father and unwit-
ting antihero, whose reign marked the be-
pinning of the end of the Hawailian way of
lifee. Suall, of & Hawatian can elaim to be de-

scended from Kamehameha, it is a little like

1 mainland American tracing his family
hack to the Pilgrims. kamehameha's mem-
ory is marked every June in a lavish state
holiday with parades and luaus,

The setting sun cast anorange glow on the
statue of Kamehameha and the large crowd
that gathered in downtown Honolulu for the
official beginning of the King Kamehameha
Celebration. Although plastic leis are sold at
newsstands in Honolulu's airport, the cus-
tom of giving leis with genuine aloha (love)
wis evident here. Eighteen-foot garlands of
vellow and orange marigolds, ti leaves, deli-
cate ohat ali'i and ilima blossoms, and leis of
orchids were gently draped on the statue's

Ambition to rile led Kamehameha into shirmishes with rival

chiifs, who ruled a feudal society often compared to medieval
Eurppe’s. Born on Hawait about 1758, he distinguished himself
first as o warrior s¢rving his uncle, ruler of the island, In 1790

Kaomehoameha launched his conguest of slands o the west,
invading Maui with a new weapomn, a cannon from a captisred
ship, the Fair American. So many Mauwi troops fell near
Watltekw that, legend says, their corpses choked a streanm. A
wind-eroded fow (left) symbolizes that camuge to local people.

Kamehameho—Howaii's Warrior King
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MOST MISERABLE SCEN
confusion, as one oDserver wrots
the death of navigator

.|':_.|-| rat ]'-'|_-r'..!"|._' In en
the Howaiian chain. [n

| Bary, o

Fo ROVE Tedchet
779 he londed at Kealakeki
Hawoii, where he accepted the effusive
hospitality of the sland’s high chief,
Kamehomeha's uncle, whose priests
mistook the Englishman for the god
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phoameha ioimmed (0 the
Cook sauled away only to
tirm wihern @ storm dam

1is two shins. Affer Hawaiians stole or

impounded a cutter, Cook and his
marinegs qudaciousiy tried o take ths

chief hostage, but were met by several
thousand armed villagers, By various
gocounts Cook was hit with a club and
stabbed with dageers of iron and d
swordfish bill (below),

For this painting, artist fHerd Kone
researched the weapons, uniforms, ships
gnd eyewitnéss gocounts in Sowall arnd
Englond. His doughter, Lehua (right),
swims underwater to read a 55-vear-old
commemorative plaogue on a shore that

. |

hios stink 32 inches since Uook's day







neck and ratsed arms with the help of Hono-
luly firemen. Nervously, a little girl ap-
proached the statue with a lei made from the
voung red buds of the oliia lehina tree from
the island of Hawaii, where Kamehameha
wis born. She said softly in Hawaijan:

“From us, vour chiidren, accept these to-
kens of love and labor this day. Help us,
teach us unity. .. "

Darkness was falling when the dancers of
Frank Hewett's hula studio, black hair [y-
Ing, burstinto the park in {ront of the statue.

The vain tn Hamakia

Falls to the seaal Opaenla.
First il rises up,

Then it falls down.

1t gasily pievees the surface.
Where? Here!

Wihere? Right heve.

This one doesn't play deaf.
He acts—Kamehameha.

Bare {eet stamped codl grass, and ti-leaf
skirts. whirled feverishly in the shadows,
as & chanter recited the mele and pounded
the rhyvthm of the dance on & gourd drum.
The hands of the dancers in the forceful lan-
guige of the ancients described rain as the
life-giving {orce in nature and made it clear
that the dance celebrated the sexual prowess
of Kamehameha, whose duty it was, like all
great chiefs, wo pass his mana (spiritual pow-
o) on o successive generallons.

The earthy themes of ancient hula horn-
ficd New England missionaries, who con-
vinoed the chiefs to ban1t, Even a decade
apo & public performance might have em-
barrassed some Hawaiians: Today, howev-
er, there are more than a huntdred hula
schools, and tickets to the annual Merrie
Monarch competition are harder to get than
box seats at the World Series. The carly Ha-
walians had no written language, so hula
and chanting became their literature and
history as well as part of their religions
Ceremonies.

“There is a hula for life and a hula for
death; hulas for kings and common people,
and hulas for jov and sadness,” said hula
master Robert Cazimero. “Ttisthe heartbeat
of the people.”

Cazimero has been instrumental in reviv-
ing hula for men in recent vears. One of the
theories of the origin is that it is related to

570

lwa, Hawaii's ancient martial art, and that
the first hula dancers were men.

Interest in hula 1s ane of the most conspic-
uous aspects of the Hawatian Renaissance,
but there is; under the gaiety of song and
dance, a serious concern for the peor and
diziacdvantaged native Hawalians, Like
most minorities in America, they are under-
employed and undereducated and overrep-
resented on the welfare and prison rolls. The
problems are far from being solved, but at
least, as the Honolulu Adveriiser noted in a
recent editorial, they are finally being ad-
dressed by such organizations as the new
state Ofhce of Hawanan Affairs and the Na-
tive Hawailans Study Commission, whaose
report on the needs of the Hawuiian people
was presented to Congress last June, The
editorial coneluded:

“There remains a sens¢ of impending
change pot vet fulfilled in the Hawaiian
community on this Kamehameha Day, even
a5 there might have béen dunng the carly
vears of the great king's life when important
events were in the offing.™

Y THE TIME the infant in Naecole's
care wits five, Alapainui had forgotten
his fears and accepted the boy into his
household. It was said that he was a

child without laurhter, and 30 he was
named Kamehameha (The Lonely One).

At the roval court he wasintroduced to the
complexities of the kapn system, the net-
work of taboos that reinforced Hawailian
soctely and pervaded every aspect of life.
Canoes were not buailt, nor fields cultivated,
without the proper pravers and ceremonies.
It was forbidden under penalty of death for
men and women to eat together, or for the
thadow of a commoner to fall on a chief.

Kamehameha was placed in the hands of
KRekubiaupio, the most famous warrior af the
day, who instructed him in sports—diving,
wrestling, spear throwing, surfing—which
the Hawaiians thought would develop &
warrior's strengith and courage. The young
ali't (chiet ) grew sostrong of lmb that it was
reported he overturmed the huge Naha stone
in Hilo, weighing 4,500 pounds. People
shuddered at this portentous feat, for it was
believed thut whoever moved the great
stone would one dav rule the island.

In the wavsof being & man Kamehameha

Nattonal Geographic, November 1983



wias taught by the beautiful voung wife of his
uncle Kalaniopuu, who later succeeded Ala-
painui. The experience produced his first
son. Eventually, by some accounts, kame-
hameha would have 21 wives and father 24
children by nine of them.

The memory af the voung Kamehameha
lives among the people of Kohala, still a
sparsely populated agricultural district with
weather-beaten towns reminiscent of the
mainland's (Old West. Paved roads stop at
the edge of the jade green mountain vallevs
where Kamehameha first lived. Winding
mule trails surréender to precipitous foot-
paths local people say were cleared by an-
cient warriors. At Awim is.an old ledze that
boar hunters still use and the remains of a
rusty still, where Japanese farmers in the
19205 marde a fiery bootleg liquor from the
root of the ti plant., Nearby, adventurous
yvoung families are exploring the hfe-stvle of
their ancestors, cultivating taro, a root crop
and Polvnesian staple. Bananas, guavas,
avocados, papavas, and edible ferns grow
wild in this remote Eden

A astrong wind blows off the vallevs, and
clouds move quickly overhead. At night the
kikui trees move dand sway restlessly.
“Night marchers"—spirits of the dead—
seen as @ procession of lights or shadows
along ancient trails, are reported. Some peo-
ple say the towering image of Kamehamehi
is sometimes among them. Kahuna areoften
consulted in Kohala before & new house is
built, to be sure it is not in the path of these
wandering shades.

TOUT, MUSCULAR, well over six feet
tall, Kamehameha had already proved
himself an able warrior when Captain
Cook landed at Kealakekua Bay in

January of 1779. Hawaiians thought the
British explorer, probably the first white
man they had ever seen, was Lono, the god
of peace and agriculture, and presented him
with offerings of the finest taro, the fattest
pigs, and the freshest {fruits and vegetables,
Journals from the vovage make note of an
arresting voung chief, who wasapparently a
favarnts of the king:

“We soon discovered among his atten-
dants . . . Maiha-Maiha [Kamehamehal,
whom at first we had some difficulty in rec-
ollecting, his hair being plastered over with

Kamehameha—Hawaii's Warrior King

a dirty brown paste and powder, which was
no mean heightening to the most savage face
1 ever beheld . | . it however by no means
seemer an emblem of his disposition which
wiis good naturd & humurous; Although his
manners shew'd somewhat of an overbear-
g spirit & he seem’d to be the Principal di-
rector in this interview, 3

Captain Cook was soon discovered to be
viry mortal indeed and was killed by the
Hawaiians during a dispute over a missing
cutter. British seamen thought thev saw Ka-
mehameha at thescene. It was also reported
that Kamehameha added to his prestige by
keeping the hair of Captain Cook.

N 1782 KALANIOPUU died, naming
his son Kiwalao heir but giving his neph-
ew Kamehameha custody of the power-
ful war god, Kukailimoku. The cousins

dirl not get along well. Kamehameha had
preempted Kiwalaoin an important human
sacrifice at a new herauw (temple) in the dis-
trict of Kau. Kiwalao insulted his cousin at
the interment of Kalaniopuu’s bones in the
sacred sanctuary at Honaunau. Before long
there was open warfare between Kamieha-
meha and his nvals, and Kiwalao was
struck down by a slingstone and his throat
cut with a weapon edged with shark’s teeth.

On an unprovoked raid on the Puna
coast, Kamehameha's fool wascaught in the
crevice of a rock and, while trapped, he was
bashed on the head with a paddle by a fisher-
man (painting, next page), Years later he en-
acted one of his most stringent laws, called
Kanowai Momalahee, Law of the Splint-
ered Paddle, to protect the defenseless and
ensure Lthe safe passage of women, children,
and the elderly on roadways.

The Law of the Splintered Paddle was in-
corporated into the new 1978 state constitu-
tion to underscore Hawaii's concern for
personal safety, The state also committed it-
<¢1f, in a broader fashion, to respect the tra-
dittonal wav of life of native Hawailans, to
“conserve and protect” Hawait's beauty,
and to hold “in trust” for the people all natu-
ral resources on public land. The full impact
of these extraordinary provisions has vet to
be realized, but recently Hawaiians in north
Kohala used them to help maintain their ac-
cess rights to the traditionnl hunting and
fishing grounds of Kamehameha.
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SKULL-BATTERING lesson

taught to Kamehameha in 1783,

became low. Spotting fishing
families loval to a rival, the brush
Kamehameha leaped ashore to attack,
catching his foot in a lova crevice. Oni
fisherman smashed a poddle over hix
head before rescue arrived. Years later
Kamehameha decreed that persons shouwid
he secure from wanton attacks by
chiefs—his Low of the Splintéred Poddie

More than by laws, however, Hawaiians

vere ruded by religion. Ramehameha

=" bl . e a T it
was appointed puardiaon of the war god,

Kukatlimohuy, seen here as g sLe-fodt wooden
image (above left), to whom chiefs sacrificed
amimals, crimminals, and conguered

warriors. Komehameha, wearing his cloak
of yellow feathers, carried tnfo

battie the god's bird-feather visage set
with dog texth (top right},

Any object of o chigf took on hus
power, or mana. This driftweood
refuse bowl, set with 289 human
teeth (abowve), would be emptied in
sepret, =0 Cenermes camnoet afffict them
[the chiefs] with amny disease in
enichantment,” @ Russiagn nayvigotor noted
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W hen fallineg suzar nrices forced the Ko-

hala Sugar Company tocloseitamillin 1973

h of the land was legsed to ranchers fo
went up to keep the
poachers out, and, ort
14 Pk l:|'ll'.' were denied access Lo
fishing coves and upland forests
thelr famihes had hunted fon
1t
an hive without being able to use

., but it would b 2 hardshin for
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me and my tamilv,” sald Tommy Solomon.,
aretired ambulance driver

Banding together with his Hawi neigh-
Ssolomon formed an
named for the Law of the Splintered Paddle
and succeeded, after lengthy legal battles, in

k
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obtaining kevs to somé of the ranchers’
locked gates

On a summer afternoon solomon drove
me through cow pastures near Halawa to
two enchanted coves, Kapana Beach and

Kaomehamehoe—Hawail s Warrior King

Hapuu Bay. These were, he said, Kameha-
meha's favonte surfing and hshing places
in his youth, and the
local surfers and Dishermen. Atropical storm
ta the south churned the sea that day. We
watched as several teenage suriers rode the
perilous waves, abandoning them moments
hefore the angry water shattered against the
rocky coast

“Un a good day, 1 bring home 75 or
B0 pounds of hsh—mullet, aholehole,




ATTLING AT SEA, Kamiehameha took on the combined fleets of engmy
chiefz from Oahu and Kauat who in [79] recloimed Maoui and then ralded NEes

home 1s5land of Howail, Here off Walman, from the deck of the S54-root

schooner Fair American. Kemehameha directs with his sword beneath the raised

llll'llllll |II I-rII-JlII I:. ‘IJ.'-I —Irlllr.l'llilj: ] .||'I'. II'I‘..r:lllllll.III III I-:ll"-.:..:!




feathered war god. A signalman waves pennanis o relay orders. Recently

captured Englishmen fire a

annon from midship. By day's end the shattered
y prepare for retaliotion. Hawaiians named

this hloody encounter the bartle of the red-mouthed gun

Iﬁl-llll i -'-||-I-'|'| i |.IIIJ_Ir.:I.'.I.I'! iTir 3 11 CIFFTirr hl‘” 'y




bonefish, or threadfish,” said Solomon,
whose quiet disposition seemed in tune with
the temperate chimate. “l save some and

share the rest with my neighbors.’

Fiése ave our gods, whom [ wovship,
Whether I do righi orworong,

{ donol Enow;

But | follow my faith, wh
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OR NINE YEARS, between 1782 and
1791, Kamehameha had little time to
enjoy his suriing coves< as he battled ri-
vl chiefs on the 1slamd of Hawan and

embarked on his conguest of Maui. There
were many bloody encounters but no clear
victor. As contact with foreign traders
increased, the chiefs hurned to eguip
themselves with muskets and cannon, In ad-
dition, Kamehameha pressed two English
seamen mnto his service, lsaac Davis and
John Young, who would play a large part in
his future victories

During this time Kamehameha took two
wivies, Une was kaahumanu, a six-foot,
00-pound woman who would become Ka-
menameha’s great counselor and the “wite
af s heart.” The other bride was the del-
icate 1l-vear-old Keopuolani, with whom
he would have a formal, politically expedi-
ent union. She belonged to the highest aliti
ass, and the right of succession of their
two sons (Kamehameha I and LI was
never questioned

In 1790, frustrated by the stalemate with
]I'T rival chiefs. Rameharmeha soueght the ad-
vice of a lamous soothsaver on the island of
Baunri, who sad that he must bulld a new
tempile for his war god on Puukohota (Hill
of the Whale) near Kawathae 1f he was to
be ruler of Hawait. Work on the structure
began just before hamehameha successfully
repelled an attack by his cousin Keoua

On Keoua's retreat south to his home in
Kau, he tragically lost a third of his warriors
in a violent eruption of the kilauea volcano
an the slopes of Mauna Loa. Suddenly en-
gulled 1in a dense cloud of smoke, ash, HI'||
silffocating fumes, hundreds perished. Kain
turned the fine ash to clay, which hardened,

preserving what is believed to be the foot-

prints of the trapped warriors. They can still

Pursuing a legend, T'yrone Young
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Hawaii where four sheletons lie on

moldering wooden planks as if at

Vational Gepgraphic, November [983






av. in Hawaii Volcanoes

More than the loss of men, the incident

amazing to hkeoua, [

gappedied Uit RSTE '.-'.!l ano oorl !l_--. |'|""
had shown her favorto Kamehameha, Wern

the gods now on amehameho's side?

N 1791 the Puukohola Delau was com-

pletert, Hows of wooden immages and

thatched houses for priests and the ruling

_.I iq-l |.|l._.—| ||r|.. 'II_I:' .I!I | -III.:'_:" _-__' 'll. =
|O0=-foot platform ol iava rdcks with a com-
mandinge view down the coast, 1Two ol ka-

mehameha™s counselors traveled to Keouy

and persuaded him to come to Kawaithae
saving Kamechameha wanted peace
Apainst the pleadings of his advisers, Keous
went. Along the way, however, he st d T"n‘:l
LD SieCL 1S .Ir:'-"_."'n'-n".'_ COMBANINMS in Ii',_'_L'Illl
who then rode in hits canoe. Clearly, heoua
suspected he was about to dig

“Here I am."” Keoua said, when
renched hawaithae

“Stand up and come lorward that we may
srept ench ather,” Kamehameha called

_.'|.- E‘-.r_"-l,..l Fisy e |:|' .l"-..-'!IE'I‘I.‘..'III.ll.I 5
chiefs threw a spear at him, which he
tdlodged. Muskets were then fired from the
shore. gnd Keoua was killed. Some accounts
ol the story say that hamehameha genuinely
sought toend the fighting with his cousin but
wis thwarted by his ambitious chiefs

As was the custom, Keoua's body was

ereround oven until tha

15 CANOE

baked it an um

Hesh came lopse (rom the bones. ©he bones

which Hawauans believed contained the
mana of the chief, were offered to the wa
rod Kukallimokuy in a solemn night of
Drayer ;'_ ADAODRE acle g s ncl— { i ||.:!'-:'.
¢ried or a dog barked—the night the pravers
were offered. they would themselves hawve
been put to death

“1I'he bones of chiefs were sought for mak-

g fishhooks, because their mana would

Y INVORE the poddess Pele
foamenormeha in 1801 casts d gt

a tock of s -hatr wrapped tn.a 1 (eqaf-

L] T | ] ¥
LFLTEY _I ['VED FidT from Sl o, after an
sruption hod « red fishponds and
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gqriieted—and has not erupted since







have been good for fishing, " sad Ed Ladd, a
Natiwonal Park Service archaeologist and an
cxperton Big Island sites. "Outof respect for
keous, however, his bones may have been
cserrethy buned or returned to Kag.”

Late ong afternoon Ed Ladd and T visited
the Puukohola helaw, now a national his-
taric site. Only the round, black stones of
the temiple base remain, réstng on & barren
hilltop like some primordial creature. The
sun =&t orange against a purple expanse of
ooean, and the only sound was the wind
through the dryv grass. Mountain, sea, and
sky seemed 1o come close together here as if
they were in a giant kaleidaoscope

We lingered. A total echipse of the moon
was expected that night. Not long after the
full moon peaked above Mauna Kea, it be
gan to turn a tomato red. 1he color deep-
eéned as the moon moved deeper info the
earth’s shadow. Science could explain the
event but not dispel the uneasiness [ felt sit
ting under a red moon

“Are relipous ceremonies still held here?”

*The Waimea Hawaihan Civic Club was
primarily responsible ftor putting a kapu
on the 1!'r'[111|.1-. ['|1-':-|'|Ihiti||-_: visitors,” said
“"Local people use it—for what, |
don't know."

Vestige of a belief in the ancient gods s not
something most Hawaiians acknowledge
Yed, 1o indpire their steps before an impor-
tant huls festival, dancers will toss flowers
and bottles of :in into the Kilauea volecano
tor the high-spirited goddess Pele, and make
olierings of fresh fruits wrapped 1ot leaves
to Laka, the goddess of dance. Many Ha-
walans know who their aumatua (faomily
godds) are and tell stories of how these spirits,
in the shape of lizards, owls, sharks, ar other
creatures, intervened in their lives, And an
occastonal fugitive still seeks satety, as the
ancient Hawaiian lawbrenkers did, in the
Pu'uhonua o Honavnaw (Place of Kefupe)
“Our religion went  underground—it
didn't die,” saxd Edward lopa Kealanahele,
kahuna,
who isdescended from the kahuna who wor-
shiped at the Puukohols beiag in Rameha-
meha's ttme

Kealanahele, a soft-spoken man in his
505, visits Puukohola at least once a month
He sand that he enters the hetao after mid
mght and sits tor hours on the cold stone

| i
Laualid

a-lay Congregationil minister anc
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toundation of the Aale mang | house of spir-
tual power) communing with the spirits of
his ancestors by tapping stones.

ITH THE DEDICATION of the
Puukohola hetau and the death of
Keoua, Kamehameha in his 30s be-

came ruler of the island of Hawaii
Fourvears later, in 1 795, he launched an in-
vasion fleet of some 1,200 canoes and more
than 10,000warrnors and finallv took Maui,
Molokar, Lannr. and Oahu, Kamehameha's
superorstrength in European weapons wis
credited with routing the strong Oahy army

Fountains of fire, 8O0 feet ich,
1§ !

grupted [ast spring from Kilaueg—one

of the world s miost actnve ywolcormoes
stow-moving lava engulfed some homes

A 1 7)) explosion flung clouds of

cinders and stones, ratriing destruction
for mileés and trapping warriors of oni

of Kamehameha's nvals, Footprints,
perhdps from that era—pitiful reminders
af termror—are visible in Hawail

Volcanoes Nationa! Fark (above)

Notiomal CGreoprmmphic, November 1983
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HE FINAL GOQLIDEN YEARS of péace and plenty found an aging but
loquactows Kamehameha recetving all Honolulu-bound traders and explorers

ar his compound {n Koilua, Hawail There in November 1816 Russian naval
afficer Otto von Kotzebue was impressed by the English-speaking king's
“unrestrained friendly behavior,”™ his ability to adopt Western weyvs that he deemed
useful, and his astuteness in keeping his chigfs with him, depriving them of “any
apportunity they might otherwise haove of conspiringe against him. ™ The Russian

National Geegraplic, November [V83
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party mardeled dat the well-built thatched
houses and the temple, right, devoted to the
Hawaiian religion that the king espoused,
since it commoands me never to do wrong.”
Statuesque womaor, draped (n kapa ftapa)l
and tn silk scarfs, ate separatety from

men, as reguired by strict taboo

Kamehameha—Hawaii's Warrior King

up the Nuuanu Vallev. Trapped, many of
the fleeing warriors were pushed or jumped
in hopelessness to their deaths off the 1,200-
foot Nuuanu Pali (painting, pages 360-61).

Kamehameha immediately set his sights
on Kauai and Nithau—70 miles away and
the onlvislands outside his control. Hallway
across the treacherous channel between
Oahu and Kauai, however, Kamehameha's
men encountered a storm, or ino, that cap-
sizedd many canoes, The crippled fleet re-
turned to Crahu,

Ramehameha's next strategy was to build
a navy ol very large, stable canoes, rigged
with sails of Western design lor speed,
which could hald 50 to 100 warriors, some
800 of these peledeu canoes were eventually
assembled on Hawaii, but this fleet met with
no more success than the last. During a stop-
overin Oahuonthewayto Kauaiin 1804, an
epidemic, probably cholera or plague, killed
many of his warriors, and the magnificent
pelelew canoes were left to rot on the shores
of Waikiki. Kamehameha himself became
ill, but recovered. In just 26 vears after first
contact with Europeans, the Hawaiian pop-
ulation had shrunk from an estimated
300,000 to 195,000, pnmardy because of 1m-
ported diseases, such as pneumonia, small-
pox, measles, syphilis, and gonorrhea.

Elusive Kauai and Nithau were finally in-
corporated into Kamehameha's kingdom in
1810 by diplomatic means. At the urging of
American and European merchants, who
feared warfare would disrupt the lucrative
sandalwood trade, Kauai ruler Kaumualii
acknowledged Kamehameha as sovereign
and agreed to pay him tribute. Kamehame-
ha, in turn, permitted kauvmualn to govern
the 1sland until his death. The conguest of
the islands was complete. 1t had taken ka-
mehameha 28 years

According o Kaual islanders, Kameha-
meha did, 1n fact, once land on the island
near Koloa on the southern coast and was
badly defeated. Tales spenk of the crafty
Kaugl warriors who attacked Kamehame-
ha's men at night and loaded thewr canoes
with heavy rocks so they would capsize in a
hasty retreat. The Hawalian word “ino”
can mean either a “storm” or “to harm.”
Perhaps bad weather was not responsihble
for the failure of Kamehameha's attack on
Kauaiin 1796
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It is ironic that Kaual, the fivst place Cap-
tain Cook set foot in the Hawalian Islands in
1778, is one of the few places where Hawai-
ianistheevervday language, spoken by peo-
ple who come from Niihau, Kauai is also the
last home of the nearly extinet ‘oo, a forest
hird, whose yvellow feathers were used to
miake the cloaks of the Hawaiian chiefs.

For more than a hundred vears the 200
Hawaiians on the small, barren lsland of
Nithau, 17 miles from Kauai, lived pretty
much 1o themselves. The Robinson family,
descended from New ZLealand sheep ranch-
ers who bought Nithau from Kamehameha
V more than a century ago, seldom permit-
ted visitors. Until recently, when shortwave
radio was installed, the only contacts with
the outside world were via carrier pigeon,
signal fires, or the weekly visits of a whale-
haat, The island was the only Hawatian pre-
cinct to vote solidly against statehood.

In the past decade, however, the Robin-
sons’ ranching operation on Nithau has not
been self-supporting, and many of the Ni-
hau people have been brought over to kauai
tolive and work on the Robinsons' large sug-
ar plantation. In the summer the population
of the Robinsons' plantation village of Pa-
kala, nearthe spot where Kamehameha was
supposed to have landed, swells with Nii-
hauans. There is no renaissance here, Peo-
ple of Nithau live their culture.

“Hu-n-t, glo-o-ohal—Heyv, hello!”

I was bumping along the dirt roads of
Pakala with teacher Paul Williams and a
truckload of Nithau children he was tutor-
ing in English. People smiled and waved at
us: It was the warmest greeting 1 received on
the islands. Outside the weathered, metal-
roofed homes, women sat at picnic tables
weaving steands of tiny shells into necklace
leix, There is little water on Nithau and few
flowers. Women uze the island’s delicately
colored momi and kakieleloni shells to make
leis that bring 385 to 52,000 each 1n & good
market. When the last child was dropped
off, we stopped to talk to Mrs. Alina Kana-
hele, who, we discovered, was related to
Henehakaka Kanahele, perhaps WNuthau's
most famous citizen.

Benehakaka jumped a Japanese pilot
who crazh-landed on Niithau after the bomb-
ing of Pearl Harbor in 1941. Bénehakaka
took three gunshot wounds before finally

388

picking up the pilot and knocking him un-
conscious against a wall. His wife then
crushed the pilot’s skull with a rock.

As Mrs. Kanahele worked on her leis, she
listened to a large stereo radio the Nithauans
call pahu ho'elele lvo (literally, “box that
makes the voice flv").

“1 want mv children to learn English s0
they can help us,” she said. She spoke very
rapidly in Hawailian to Paul Wilhams, “But
I am worried about my son John, His Ha-
waiian was getting so rough I sent him back
ta Niihau for the summer. No, I don't want
him to forget his Hawanan. . . ."

For the people of Nihau, English opens
the door of opportunity, 1t can take them off
the plantation. But it also pulls them away
from their island and their culture, and they
are understandably torn. How long the Nii-
hauans can retain Hawaiian as their native
language with a growing number of stereo-
phonic pahu ho'olele leo and kiwi (TVs) also
remains to he seen.

S RUTHLESS as Kamehameha was in
war, he was generous and forgiving in
peace. In addition to the Law of the
Splintered Paddle, he created laws
against murder, theft, and plundering, He
encouraged his people to increase food
production and, as an example, set up
severdal farms and worked the land himself,
Shrewdly, Kamehameha divided the con-
quered lands among his high chiefs in de-
tached parcels to diffuse the possibility of
rebellion and to create a lasting kingdom.

Omnce, when a British satlor told Kameha-
meha that he had never seen King George
I, Kamehameha was astonishecd.

“But, does not George go about amongst
his people to learn their wants as | do?”
he asked.

“iNo, " said the sajlor, “he has men who do
it for him."™

Kamehameha shook his head and =aid,
“Other people can never do it so well as 1
can mvself.”

In 1812 Kamehameha returned to the 1s-
land of his birth, Hawaii, and spent the
remainder of his days in Katlua on the
Kona coast, now a bustling resort town and
center for deep-sea sportfishing. Kameha-
meha himself was an avid fisherman and
eeheduled affairs of state in his later vears

Nuational Geographic, November [983



around the runming of his favorite fish.

Of all Kamehameha's ahilities, it was his
resourcefulness in dealing with foreigners
that inspires the most admiration from
voung Hawanans today. He obtained from
the British and Americans arms to conguer
the islands and Western Juxuries to enhance
his people's life-style. His masterful diplo-
macy is reflected in the Hawanan flag,
which was inspired by the Union Jack and
the Stars and Stripes. And, vet, he managed
o keep both countries at bay. Although Ka-
mehameha’s ties to Capt. George Vancou-
ver and the British were close, a cession
agreement was never accepted or ratified by
the British government, No foreigners were
permitted to own land.

The 1sland of Kauai might well be Soviet
territory today had not Kamehameha insist-
vd that Kaumualii expel an ambitious Ger-
man doctor, Georg Schiffer, who was in the
emplovol the Russian-Amencan Company.
The tsar of Russia desired only friendly
trade relations with Hawadians, but Dr.
Schiiffer built a fort for the Russians on kau-
ai and even planted the Russian flag on lee-
wird Urahao,

One of Kamehameha's most perplexing
foreign problems at the end of his reign
was—- cattle. Captain Vancouver, under in-
structions from King George IIT to conduct
survevs of the northwest coast of America
and Hawaii, brought the first catile and
sheep to the islands as gifts to Kamehameha
in 1793 and 1794,

At the second landing of the animals in
Kealakekua Bay, one of the expedition
members reported:

“The cattle greatly delighted [Kameha-
meha], though it took some time to quiet his
fears lest they should bite him. He called
them large hogs and after much persuasion
we prevailed on him to go close up to them;
at the s=ame instant one of the poor animals
turned its head round quickly [and] so
alarmed his Majesty that he made a speedy
retreat and [ran] over half of his retinue.™

Vancouver, a midshipman on Caplain
Cook's earlier expeditions, found that ka-
mehameha “had soitened that stern ferocity
which his vounger davs had exhibited,” and
the two developed a warm relationship.
Onee, Vancouver engineered a reconcilia-
tion between Kamehameha and his beloved

Komehameha—Haweai s Warrior King

Kaahumanu after a stormy lovers' quarrel.

Al Vancouver's suggestion, Kamehame-
ha placed a kapu on killing cattle so the
herds would multiply. Horses, transported
there by an American trader, Richard
Cleveland, in 1803, were also permitted to
ritn wild. By 1815 thousands of wild cattle
roamed the hills of northern Hawaii, tramp-
ling crops and terrorizing farmers. Finally,
Kamehameha permitted a voung Massa-
chusetts sailor, John Palmer Parker, to
shoot the cattle and supply salted beef 1o for-
eign vessels and local people. Parker mar-
ried into a prominent Hawaiian family and
established what 15 now one of the largest
privately owned cattle ranches in the U. S,

The sprawling 234 000-acre Parker
Ranch at the base of Mauna kea and its
45,000 head of catde are now owned by
Richard Palmer Kaleioku Smart, sixth gen-
cration of the familv. The ranch 15 50 big its
climate vartes from desert to tropical rain
forest. Rotating cattle to the best grazing
areas is particularly challenging to the 90
ranch hands, called pamiolo, a corruption
aof Espaseles, or “"Spaniards.” Mexican
and Spanish cowhands from California,
brought to the islands by Kamehameha 111,
first taught Hawaiians how to handle cattle.

AWAILIANS' difficulties with haole
(foreigners) did not end with the
ambitious German doctor or obstrep-
erous cattle, A steady influx of immi-

grant workers in the 19th century churned
the melting pot, creating a highly diverse
population, which today includes 26 percent
Caucasian, 23 perceént Japanese, 11 percent
Filipino, and 3 percent Chinese. In addi-
tion, with 42 percent ol the islands now un-
der state and federal control and most of the
private lunds in the hands of fewer than 30
individuals or corporations, many young
Hawailans feel dispossessed of their land
and nolongerincontrol of their own destiny.

“We were never annexed properly. We
were occupied—we still are,” said Hayden
Burgess, an attorney who refuges to salute
the American flag and heads the Sovereign-
tv for Hawai Commitiee.

Hawaiians lost their land and theirsover-
eignty under Kamehameha's less capable
successors. Persuaded to help the large plan-
tation owners protéct their vested interests,

389
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"1 here wereg no recipes,” Puanant van

Dorpe discovered when she becamt
interested in kapa, the bark cloth made
by fer Ancestors for clothing, bedcovers
arel shrouds, Women in the South
Pacific have perpetuated the craft, but
Hawaii only fragmentary records

existed along with kapa sampiés, from

corduroy-itfe loitncloth to finge gpaoure,

Puanani experimented with copies of
geariy tools, softening paper muiberry
Darf: in seawatter, scraping, pounding
felting, siin bleaching, fermenting. dand
poumding again. She printed designs
with vegetable dyves (right), Making the

finest kapa toak 500 hours

Nejlfonal Creopraphine, Novemiber 983
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Hawail's Warrior King

hamehameha [11 gave up his title to all Ha-
wanan lands, excepl certain large estites
that became known ascrown lands. Hethen
Ulowed the chiefs, commoners, and foreign-
ers, ina series of laws from 18453 to 1850, Lo
¢ [ee simple titles or purchase the rest. Be-
cause the concept of landownership was un-
known to most Hawalians—{and. hke the
sky, belonged tothe pods—oommon Hawai-
an people acquired less than one percent of
the lnndd. The Great Mahele, as this land di-
vision wascalled, became the great evaction

‘Without a land base.,” said Emmett
.'.IIL]'I.“, | :IEIII|-3L.-LL E'-II_'.:-.il. LT :1r|-§ aCLIvVist,
“Hawaiians|ost their identity, their sense of
pride and place. Thev could no longer be
self-sufficient.”

Poweér slipped zlowly from the hands of
Hawaiian monarchs. On January 14, 1893,
Queen Lilicokalani tried to rectify this with
i new constitution. A handful of mosth
American businessmen, earer tor more {a-
varable trade agreements, seized the oppor-
tunity to promote Annexiation with the
United States. They were aided by resident
L. 5, diplomat john Stevens, who called in
a contineent of mannes and sailors, ostensi-
bly to protect U. 5. lives and property. On
January 17 the queen vielded “ta the sg-
perior force of the United States.” and a
provisional government, headed by Judge
sanford Dole, the son of a missionary, was
established, President Grover Cleveland
was appalled by the conspiracy and with.
drew the hastily presented annexation trea-
tv from consideration by Congress

Five vears later, however, Congress did
pass dan annexation reselution, Crown lends
caomprised most of the two million acres ap-
propriatéd by the interim goveérnment and
ceded to the United States. They were even-
tuallv turned over to the state when Hawaii
joined the union in 1959, It 1s these “ceded
lands” that Hawatian-activists claim should
be returned to the Hawaiian people

The legal issuesarecomplex and probably
will never he resolved. Mo treaties of ces
sion, in which the U. 5. government recog-
nized native Hawailians' rights 1o certain
lands, were ever s1igned, as they were with
Amencan Indians and native Alacskans. Re-
cent talk of reparations in Hawail was un-
doubtedly fueled by the Alaska XNative
Claims Settlement Act of 1971, which gave
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Eskimos, Aleuts; and Indians nearly a hil
lion dollars and extensive landholdings
There is also the problem of who, with so
much intermarnage, is really Hawailian

In its June report to Congress, the Native
Hawanans Study Commission itself was
split over the question of whether or not the
U. 8. government was responsible for the
1293 overthrow of Dueen Lilluokalam. The
majority of commissioners—subcabinet ap-
pointees of President Reagan—maintained
that, despite the involvement of U, S. offi
cials and the military, the coup d'etat took
place without the permission of the govern-
ment. The three Hawaiian members of the
commission, in a dissenting stodv, asked

Passing on tradition, Crerrt Sasabe teaches hula pa ipu
a summer session af the _rl"'!'|'u'.|:|.' .["-rlu'l'l'.".‘.lll:!f?'ll'l'lll ".:':-II!:'EHI.'-. :"-'l.-lllll'i.';']'r.:'-. WD st be

part Hawatian, cleaned, decorated, and ofled therr gourds. The state constitution

Congress to constder “a just and equitable
resolution of compensable claims by native
Hawanans for losses of domam and domin-
ion.”" Congressional heanng= on both re-
ports are scheduled for early next vear

“A practical solution that 1 think Con-
gress would buy in these austere times s to
turn over all dnused ceded government
lands to the state Office of Hawarnian Af-
fairs,” said Hawau Senator Danmel Inouve.

Whether or not the land battle is ever re-
solved 1n Congress, small victories have
been won on the local level, The Hawatian
aloha atna (love of the land)}—perhaps the
essence of the renaissance—has béen em-
braced by Hawailan oitizens of every ethnic

a gourd dance—during

rituLres ;llch.'r;' schools to offer Howoitan .'cl'lgl.'ugr' culture, and RISTOTY Programs.

el
4
-
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background. A statewide group called Pro-
tect Kahoolawe Ohana has succeeded in
placing uninhabited Kahoolawe, the small-
est of the major Hawaiian islands, on the
National Register of Historic Places and re-
stricting the U7 85, Navy's use of it as a targel
and training area.

“We are the land. The land is us,” smd
Walter Ritte, trustee of the Office of Hawai-
ian Affairs. "How vou treat the land is as im-
portant as how vou treat people.”

Public pressure has also brought about
much-needed reform in the Hawaiian
Homes Commission, established by an act
of Congressin 192 | to lease 200,000 acres to
Hawalians. The commission, however, was
given ilmost no money to run itself, and af-
ter 60 vears enly one-fifth of the land has
been delivered to the Hawailan people.
MNow, most of the commission’s nine-
milliop-dollar budget 15 provided by the
state, and more than 200 Hawaiian families
are placed on new homesites each vear.

Let im go and play . .

Let kim be qecepled where
b 15 laid o vest,

Let lrim go in peace,

Letl him go in silence,

—FUNERAL FHAYER FUN LAMEHAAMENA

N THE SPRING of 1819 Kamehameha

became very ill, and, when it was clear

that he was bevond the help of men

skilled in the medical arts, the leading ka-
huna said a human sacrifice should be made
to save the king, Kamehameha, however,
would not permit 1L

“Men are sacred to the chief,” be snid.

Az he prew weaker, those gathered
around him asked for some word.

“For what purpose?” he asked.

Az asaving forus.”

" Endless is the good that I have given you
toenjoy,” he replied,

Earlv on the morning of May 8, Kameha-
meha drew his last breath, A pig was cooked
and offered to the gods so that his spirit
would be received into the realm of the au-
makua. The heir, Liholiho, was sent to Ko-
hala to escape defilement of the land cavsed
by his father’s death, and Kamehameha's
flesh was removed from his bones and laid to
rest in the sea. A sennit basket was then

Kamehameho—Hawaii's Warrior King

woven arounid the bones and taken 1o Ka-
loko in north Kona. There has been much
speculation about where Kamehameha's
bones are really buried, and it is probably
true, as the legends say, that only the stars
know where they are.

Six months after Kamehameha's death,
Liholitho (Kamehameha 1) and Kaahu-
manu, who became Eulitna mui, or co-ruler,
broke the kapu that forbade men and wom-
eén to eat together. The two then ordered the
destruction of the hetaus and abolished most
religious and social taboos. It is one of the
muost abrupt and puzziing endsof asocietyin
history, Certainly, Hawaiians may have lost
faith in their gods when nothing bad befell
Westerners who broke their strict laws,
They were thus receptive to the teachings
of a new god when Christian missionaries
from New England arrived on their shores
in 1820.

In the midst of political forces that swirled
around them, and which ultimately thev
could not control, Kamehameha's succes-
sors tried to provide for their people. Prin-
cess Bernice Pauahi Bishop, the last direct
descendant of Kamehameha the Great,
founded the Kamehameha Schools for chil-
dren of Hawaiian ancestry, which are sup-
ported by heér vast landholdings, currently
valued at 1.5 hillion dollars. To honor her
memaory, her husband created the Bishop
Museum, now an important center for the
study of Hawaiinn and Pacific cultures.

Although the monarchs converted to
Christianity, they from time to time ignored
the sober preachings of the church and made
efforts to keep their culture alive. Much of
what survives today of ancient hulaisdue to
King Kalakaua, who delighted in perfor-
mances of hula and ancient chanting at his
festive court.

“There have been other cultural revivals,
but only now are we beginning to regain our
self-respect,” =aid Abigaill Kawananakoa,
the great-grandniece of Queen Kapiolani,
wife of King Kalakaus. “We are¢ not just the
happy ukulele playver or the pretty girl with a
flower behind her car. We are a peaple.”

Miss Kawananakoa and her cousins are
considered by many to have the strongest
claim to the Hawainan throne, if the mon-
archy still existed. A trim, handsome wom-
an in her 50s, she plays, as she said, the
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rincess Margaret role” in Hawan and 15
:pearheading a ten-milhon-dollar restora-
tion of Honolulu's lolani Palace, the only
roval palace on American soil

The current renaissance perhaps ilso dif-
fers from past revivals in its intensity and
commitment. A number of Hawaiian fam
iltes have abandoned comiortable city hife to
lve off the land in remote mountain vallevs,
Kupuna, or elders, have been brought into
the pubilc schools to teach Hawanan lan-
raage and culture, and slowly Hawalans

are building-a political base that could have

far-reaching consequences for the islands.

"‘Hawalian issues now play an important
art in any election,” said Kina‘u Boved Ka-
mali‘li, chairman of the Native Hawaiians
study Commission. “Hawalians gre the
swing vote, and will become in F'.'.l.*i.l'l_-';:
important because a third of our population
15 stul under 18,7

1 he Key to the survival ol the children of
Eamehamehn may not e in the political
ATrenda or even in a new econommic bhase 1n the
|..'1."| [ |||_' dlisWeT may i1;' more -'1.1-|'

U Wiham H. Wilson and havanoe ha-
mana of the Hawanan Studier Program at
the University of Hawall in Hi
ceened that their children be Hawailian. To
them, it is pot just how much Hawalisn
blood runs in their veins, but how much
their children will Enow about the Inneunge

ands’ first people

O Are Ccon-

nistory, and value of thes
that 15 important

‘Where do we really learn about our cul
tures It's at home.” saad Kauanoe

When their son, Hulilauakea Kepo'iula
Roamania Wison, was bornin 1981, the ¢ou-
ple spoke only Hawazian to him

Hixz first wored was t'q (fsh)

There 15 an old Hawattan saving: [ ka

glelo no ke oda =T ka olelo no ki marce

‘In the lanzuace1s life and death.’ :|

Evolring the uplands and chanting in

Howaiian, Sherre Homoamurag tells ofa
prince and princess who Hive on the
Hlopes of Walaleale. Kouai-horm of

.ru!."'.i"ln"-i' descent, she carned her

Flawuaiian name Wailanae, or Peaceful
Water, by mastering clpssical hula ing

gvivil of Hawaiiagn traditions that

: ; il aaad T i i ]
grrhraces all who ive on thee isiands.

il
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Acnoss
Austnalia by
ounpower

By HANS THOLSTRUP
and LARRY PERKINS

Photographs by
DAVID AUSTEN

HADELESS, HOT, and
perfect—1this was perfect
weather (right) for 720 solar
cells collecting fuel from the

sun to [_I-I'I WEN DLIr 'Y l."l'I.IIZ"rl.' AL
the 4. 130 kilometers (2,566 miles)
[rom Perth to Syvclne
lhe 1981 flight by the Solar
Challenger over the English
Channel inspired us o attempt
the first splar-powered
transcontinental land journey
A 245,000 grant from British
Petroleum of Austrolia put the : ,
project in high gear lnst vear. - - 2% ! AR, . *
The 125-kilogram (2 76-pound) 1 s
vehicle, named Fhe QQuiel o S
Aehrever gfter BP Australia's '
corporate motto, was simplicity
itself: tubular steel frameé,
fiberelass body, bicycle racing
tires and hrakes, solar panels,
hatteries, electric motor, and
chain drve.
Since our vehicle macde such
good progress, cruising at 25 km/h -
{15 mph), we thought early on
that we had a fair chance to better :
the 28-day time Francis Birtles , |
made 1in 1912 an the frst motor- . e
vehicle trip across Australia '
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LDERS among
Aboriginats who turned

OUl TIear M
siation (below
Ereal Interest,

{17

ullarbor

reacted with

looking first at

the car and then to the sun.
Their children watched for o
while and went hack to
plaving elecironic games,

By then we were starting
ta relax a bit. (Gréenmount.
GUr LIS H||:Ul-iu Oulse
Perth, was fa The
locals sand we'd never maks
it, but we scalded up that hill
in low gear

in the desert, temperatures
inside the car approached 50
(122°F ) With the high-
pitched whine of the motor

pod the chatter of the doub

r belinda us

“ 'F.'I'I' -
-

chain drive, The Quiel
Achieever was anyvthing but
We wore earplugs or listened
to Bob Divlan and Dop
McLean on asteren headset

We drove about 11 hours
day, chanmng drivers anly
once. As we went on, the
race against Birtles's crossing
tme intensifed. On New
Year's Eve, however, we
pulled into the Railway Hotel
it Manahill (right) and took
time for a dance with the
local kangaroo shooter's
& VErv nice evening

wife







G CLOVDS. Squalls vehicles to pick up
Drust storms. Across the We often had to replace
Nullarbor Plain, head tires and broken spokes, Since
winds were against us. we could easily hift the
Evenings when we took the chassis out of the fiberglass
car off the road (rFight, Larry hody (helow right), we made
inside, Hans alongside), we repalrs guickly and had the
tilted the solar-paneled roof to  whole thing reassembled in
cateh the last of the sun to five minutes. Our warehouse
top off the hatteries, tor spares gnd supplies, our
Poor visibilitv and gusty home on the road, and our
winds delaved us, but the car nanny was the mother truck.
kept on performing well. The Uwerall, the design of The
solar cells bore the weather Churet Achirerer did what we
but Larry's brother and our wanted. The driver's low
mechanic, Gary (below| seating position added stability
covered the seven-byv-ten (ool to the rig, and the body's
lid as a precaution agaimst shape gave us minmmal wind
hailstorms resistance jor low drag. (O
The vehicle's only real course, the great flap lid
hmitntion was lack of springs 5 8 very bad aerodynamic
which was hard on its shape, but we had to live
chassis—and ours. Even with that
though the roads were There's room for
rougher than we had figured, improvement, and next vear
the vehicle performed better we may find out how much
L3 all things, wie had We've said we'll race
underestimated solar power anvbody’s salar vehicle. We
We conldn’t use our radio don't care whose it 1. Some
gear. because it was just too Amencans have challenge
015y inside to hear, so we us to race Irom Caldornia Lo
had to wnite notes and throw Florida in 1984, and we may
them out {or the support Just take therm on

604 National Geographic, November [983
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after Port Aupustn. and we

skimmed across MNew
=outh lﬂflh-r:[iJﬂﬂcr'ifsz_ LATTY
driving), We felt the sun's
power pushing us along, thi
wav vou feel davhght's
warmth an a frosty moming.
It was quite magic. January
4, our best day, we coverad
W07 km (191 miles)

['he gréatest challenpe was
to come, climbing Victoria
Pass over the Great Dhviding
Range, one of the continent’s

steepest highway grades.
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1T he car moved slowly up
the hill, but The Quiet Achieve
didn't disappoint us, We
topped the crest and raced
downhill to Syvdney (Feft) at
our top speed of 65 km/h

At the Clpera House 2,000
peaple cheered our arrmval on
January 7, just 20 days atter
depariure—eight dayvs better
than Birtles's time 1n 1912

senator Sir John Carrick
then Minister for National
Development and Energy
welcomed us (left). He took a
Hask of Indman Ocean wiler
we had carmed with us and
noured it into the Pacific
two oceans linked by solar
power. We proved it was
P sstble to travel great
distances on the sun's energ

_1"'-.:|l‘.'i.' i‘_'_- up LD OLOeT :._'lt,'l'l[ll.l,' LD

prove it's practical []

Hans Tholstrup, in yellow
Capy, who concerved the idea
of the solnr car, has
circumnavigated Australia in an
open powerboat and soloed
small airplane around the
world. Larry Perkins, ot lefi
15 & TRcIng-car driver and
snEineeringe comsultant, who
with brother., Garv, designed
and bully Fhe Qurel Achieves

Ill.lll




Afternoon clouds roil above Tegucigalpa, capitul of a small impoverished

By MIKE EDWARDS

Photographs by

DAVID ALAN HARVE)

Hondupras:



nation that finds itself center stage in Central America’s turmotl.

Eve of the Storm
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FI{ESH FROM A SWIM, a Miskito Indian girl from

Nicaragua contemplates a new life in a refupee

settlement on Honduras’s Mocoron River.
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Throughout the virtually roadless eastern region, the
dispossessed come, fleeing Nicaragua's leftist Sandinista

regime and the fighting between government and rebel forces.



INGERS SNAP to a disco beat

at the Hippopotamus (above),

one of several lively night spots
in San Pedro Sula, Honduras’s
second city. A major commercial
center, it outsirips the capital in
manufacturing while serving as

a conduit for food grown in the
fertile Sula Valley, For the less

affluent, nighttime amusements

must be found on the street.
Beneath the glow of San Miguel
Cathedral (right), strollers in
Tegucigalpa’s central park

snack on fast food, buy trinkets
for the kids, or just enjoy the cool

spring night.







watched by a fan practices his soccer style in the old

BLTE} YED BY DREAMS of the stadium, a youngster
section of Tegucigalpa. But future practice may be

National Creopraphic, Novembear 983




with a rifle instead. Young men face induction into an
army that has been known to summarily conscript
virtually the entire eligible population of a village.
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ROGENY of a rich and volatile
chapter of Caribbean history,
a Black Carib youngster rests
against a dory in the Mosguito
Couast village of Tocamacho
(right), Descendents of Carib
Indians and African slaves,
the nation’s Black Caribs were
banished from St. Vincent to
the Bay Islands after a revolt in
the 1790s. They spread to the
mainland, where many of their
villages remain iselated save for
supply boats. Despite Christian
missionary efforts, shamans
continue to invoke their magic
to cure the sick. And at night,
doors lock against evil spirits.
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N LHE HOBJDAY WEEREK Deforg fuas

i
ela. on the Caribbhean

All the colors of Honduras are her
Indian rust, African black. Eun [HEAT
Wwihite. Familes arcive hanging onk

INE  VELOW LS E s castofls from United

cutti Lth Know equ n Lel !
I here are 'T-shirts Lh MTA |
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(take . Lhe Honduran gos '
snuarled | ' the United Stat
coming in el L 4. an. Hao

i | T8 ] i | Irl" il

i I other U S soldiers on extencled

MANEUVE! Meanwhile, U.>. warship

I | off the coasts. Honduras 15 recen
g irom itsallv 37 millio oblars in milita h -

aid pnd 97 1n economic sid this vear rodd from Las Trojes to the abandoned
Yet, as T watch thi NAPPY Cr wiel om fela's vilifnge of Cifuentes, less than a mud






NICARAGUAN AND SALVADORAN
REFUGEES, 1983
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NFULFILLED DREAM of Central
ll American harmony finds expression in
the Honduran flag. Each star represents
a constituent of the United Provinces of
Central Amenca—Honduras, Guatemaln,
El Salvador, Costa Rica, and Nicar
established in 1824 after declaring
independence from Spain, but
dissolved in 1835.
The region’s poorest

country, Honduras now
finils its own problems

compounded by those of
ald confederates (chart),

AHEA: | 17,088 sy ke (43,277 sy mi),
POPLULATION: 4, 200 (KK, CAPTTAL:
Tegucigalpa, RELIGTON: Roman Catholic
LANGUAGE: Spanish. LITERACY: 6D percent
ECONOMY: Export crops: bananas, coffee,
lamber, beef, sugar INDUSTRIES: foxd
processing; texiles, mining. LIFE
EXPECTANCY: 28 vears. PCI: SOL00

With Central America’s air force,
Honduras has accepled a U. 5, offer to
enlarge airstrips and build a training
center near Puerto Castilfa. The U 5. charges
that Saivadoran guerrillas are supplied

. by Nicaragua through Honduras,

T e comilie e

T

e e

heach, Honduras seems better prepared for
peace than for war,

During the centuries that Spain ruled
Central America, from the 15008 until 1821,
Honduras was a backwater, sparsely popu-
lated. Conquistadors sought quick wealthin
gold and silver, but never found a bonanza
lode. Only a handful of Spaniards settled
and farmed. Revolutions bloodied the coun-
try—the povernment has changed hands a
hundred times—but the tvpical Central
American alliance of rich landowners and
army never bécame so oppressive here.

In recent vears land reform has proceed-
ed, albeit in fits and starts. The press freely
reports. Labor enjovs guaranteed rights. In
1981 more than 80 percent of the eligible vot-
ers cast ballots for a president, ending 18
vears of almost continuous military rule.

But #normous problems still dog Hondu-
ras. Nearly half of the four million people
cannot read. Development lags; Central
America looks risky to investors. Tourism
has shrunk to a trickle of divers lured to reefs
around the Bay Islands, off the Caribbean
coast. Most visitors pursue other affairs. At
my hotel in Tegucigalpa, the capital, were
arraved one dayv a table of missionanes, one
of arms merchants, and one of journalists
leoking for a war.

ONDURASREACHES OVER from its
long Caribbean shore to poke a toe into
the Pacific, on a littoral squeezed be-
tween Nicaragua and El Salvador. Be-

tween oceans, it is a nation of parts, The

savannas and rain forest inland from the

Mosquito Coast are the back, back of be-

vond. Tothe west, pine-clad peaks spill over

from Guatemala and El Salvador,
Highway 1, the nation’s main stem, wWrig-
gles northwest from Tegucigalpa, descend-
ing to great tropical trees, the soaring ceiba
and the wide-reaching cestafio. “The north
coast," Hondurans call the region around
the cities of San Pedro Sula and La Ceiba.

Millions in the U. S, slice and sprinkle a bit

of the north coast's production over their

cornflakes; bananas and sugar, along with
coffe¢, beef, and lumber, are important
exports. Especially bananas.

Toward the fruit on a big, drooping stem,

Raoberto Hernandez thrust calipers set at the

right diameter for harvest, a fraction less

621



than an inch and a holt, 1The it was snug
Two easv swings of his machete and he had
fulfilled his= job title, which is corfador—cut-
ter. 1he stem fell on the shoulder of Anpel
Castro, acabliere orcableman. Angel trotted
off to hang his hundred-pound
Reavy wire; a tractor would draw this stem
and dozens more to a packing shed

| watched them work a few males from La
Lima, headquarters of the Tela Railrodd

Company. Y

agad on 4

You know its product as Chi-
guita Banana. The Boston traders who cre-
ated the United PFruot Company (now
United Hrands) at the turn of the centun
al=o 'built ratlroads: Honduras
themn with land grants. The tracks never
wient farther than the plantations and ports
United States and
Honduras into a relationship almest famil-

~ewarided

Bannnas locked the

ial. Honduras's 20ccentava coin, worth ten
L. >, cents and the size of a dime, 15 called
g “die-meh,” Teenagers at Puerto Corlés
attend “El Frankhin"—E| Colexio Franklin
D). Roosevelt. Rarely intwo months in Hon-
duris did I hear anti-U. 5. sentiment

It 15 curfous, this good feeling,; {or when
Chigquita and her imends were riding high,

carfler in this cenfury. they were no lndies.

samuel Lemurray, & U.-5. planter, may
have hnanced the overthrow of a Honduran
president in 1911, to gain concessions from
a fnendlier regime. At least, many Honduo-
rans Delieve he did, Prinl companies gol
po=session of a million acres; by 1915 Hon-
duras= was the guinteszential
lic. As recently as 1975 United Brands was
aiccused of paving a Honduran official one
and a guarter mitlion dollars for a tax break

*We have made mistakes in the past.
acknowledged Fred Koch, Tela Railroad's
reneral manager. ' Hut we live here and we
trv to act respansibly.”

This much 5 certain: In its relations with
its emplovees, the company has improved
enormously. Cortador Hernander and

cabiero Castro will each earn in a fair das

IANANS I.'I._']lllll-

abont 515. more than rericultural

T
laborers earn in a weck

I met Sefior 1sabel Canales, whose mus-
cles bulege from hefting stems, over a beer
We walked to his home., a three-bedroom
blue, [ringed with red hibis
cus, It cost 59,400, "1 pav halt.,” he said
*The company pays the other haif."”

|'|||_i-|,', ||.1'..'E||_'|!.
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[plomas on the Iving-room wall testi-
fied to the completed schooling of Cswaldo,
Fernando, and Maria Canales. The com-
pany paid for their education through the
sixth grade. "1 didn’t learn to read and wnite
my=elf until fivevearsago,” [sabel said, The
company paid for that too,

Rafael Valle, president of the 10,000
member Tela Rallroad union, recalled the
vedr 1954, when he earned 51.15 aday. “We
were being exploited. The government had
no ws with which to rule the banana
companies. Twenty-five thousand United
Fruit employeesstruck for 67 days that vear

Theworkers won; the benehts accrued to
the entire country: legal recognition of work-
ers’ rights, muaranteéed minimum WAges.
“*Companies learned thevcould not explot, ™
Senor Valle said. "Workers learned how to
settle problems.” Many Hondurans believe
the lesson of 1954—that disputes can be set-
tled peacefully—has helped the nationenjoy
greater internal peace than its neighbors,

Tela Ratlrogd shrank its payvrold by G0
percent. But worker productivity soared.
The company returned much land to the
government. FPlanling a more compacl

Laking aim with M-16
rifles, Hondwran security
[Urces get [arge! proclice
under guidance of Linited
States Grreen Herels at a
regtonal military training
certer (left). Opened in
June near Puerto Castilla
the U, §5.-financed center
trains Honduran and
Salvadoran troops

Mear the Salvadoran
border, Gemn, CGrustavo Alvares
Martinez (right, at right),
hend of the Honduran armed
forces, briefs a batialion
commander on ploang to
ernbarge the airsirip at
Cucuvepuda, By dispatching
tts own troons for
muanetivers tn Honduras and
stationing aircrall carriers
offshore, the U. 5, hopes to
Cesrpbiisly (18 presence” n

Central Americqa

Flonpduras: Eve of Hhe Siorm

banana variety, the company harvests more
fruit on less land—in a good vear, 800 mil
lion pounds of bananas on 17,000 acres.

OME of Tela Ralroad's redundant
workers ol jobs (0 »an Pedro Sula, o
20-minute drive from La Lima. Sticky
after a rain, San Pedro seems too trop-
cil to be the énergetic city that billboards ad-
vertise. Five miles outside the city Signs
proclaim manufacturers of jeans, swim-
wear, and chemicals. The main enterprise
spems 1o be none of these, but billboards
Fdgardo Canahuaty, 26, (eorgia lech
graduate, explained the energy: “Arab peo-
ple are aggressive. They like to work, the)
like to make money, they like tolive good.”
Edgardo's father migrated from Bethle-
hem when it was still part of Palestine, In a
small buildmg he begin to produce bras-
sicres for the Lovable Company, a major
supplier to U, 5. stores. The venture has

been successiul, not to say uphtting. Belore
the recession the company was shipping as
many as 10,000 dozen brassieres to the Unit-
ed States in a week. Another 5,000 dozen
nroduced for

Central Amernican
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Cries of “El Daoctor™ greet President

mRoberto Suazoe Cdrdove on a Good Friday

¥ fiis omaetowrn of Lo Paz fabove)
witere he practiced medictne fOr mny Veoars

{ - bk 2 1
SUIZD sometimes carries his black AR

o et children on the spot 'wiile

campaignirtg. His election on the Liberal
I rty fickat in 1981 ended I8 vears of
predominantdy military rule, thowgh sorr
I:'r'illl"': { |--:'r1:"':.'|' 1||II'| e & TT T '_'."- &y :“_'II LY Bt
greater guthority. Friend and foe alike
wirtch to see whether El Doctor, whose
trademark s a brown cowboy hat, can
Flonduras's 11z

Wot [east among them s housing. In the
past decade Tegucigalpa's explosive growth

hias brogesht more and more

shecks to the suirrounding
sélf=help program, the U 8

Internationd] Develogment sudarorites

loans for construction of core uniks

5 i Ll s el
small butidings equipped with

arid électricity
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markets—markets now constricted on
account of the region's troubles

| went to a factory that produces shirts,
underwear, and pajamas 10 meet Gabnel
Kattan, He spoke machine-gun English,
honed on buving trips to the United States.
KMy father came from Palestine at the time
of World War 1 on a Turkish passport,” he
said. “That’s why we're called Turcos here
| Many consider the nickname degrading. |
People were fleeing the Ottoman Empare,
which wanted to conscript them as soldiers,
Thev were Christians—they wouldn't fight
forthe Turks. My father was 18, My grand-
mother got him a bride, got him marred,
and "Outvou go. ™"

Few Hondurans had delgned (o entes
commerce: thepe was hittle manulacturing
Long wadition in trade well prepared th
\rabsto fill the vacuum. They now number
some 12,000, mostly Palestinians

Sewing does not pay well, but it 15 work
Women in towns near San Pedro sew covers
an a fifth of all the softballs pitched in the
a Carranza pull

world, T watched Mirt:
threads with a needle in each hand., stretch-
ing her arms in o politician’s victory ges-
ture, An affiliate of Tennessee-based Worth
Sports Company pays her 35,30 if she sews
48 softballs in a day, and a bonus for any
over that., Her record; 72

The trouble with such work. as manutac-
turers see it, 1s that there isn't enough of 1
“So many of the garments your people wear
come from Asia.” Senor Kalttan reminded
me. “Why can't we make them here? We're
in vour backvard. Your country would not
have such problems in Central Amernca o

) thie peo

we could kee e busy.

EAR QUIET Comavagua, once Hon
duras's capital, 1 turned off Highway |
and heacded for La Paz. Attention has
been lavished on this town: new water

mains, paved streets, a renovated bridge on

the new highway. Such are the rewards of
being a ||!'|"-i'-jl' nt's irthpliace

Dr. Roberto Suaro Cordova, country
doctor turned politician, led the Liberal

Party to victory in the 1981 election. His

La Paz retreat is a plain house built around

are [fmited to the north coast. Main asmall courtvard
arteries are paved, but dirt roads To Hondurans, President Suazo’s simple
predominat tastes are refreshing. The government he
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took over from the military smelled of cor-
ruption. But manv people, long used to
army rule, wonderif their government now
has two heads, oné the president’s, the other
a general’s, "There i= only one head, Presi-
dent Roberto Suazo Cardova’s,” the presi-
dent told me firmly.

He talked brietly of plans for a campaign
against illiteracy. Bult mostly this day he
wanted to talk about threats from without.
“We are in a half-moon of convulsion,” he
said, citing El salvador's civil war and
neighboring Nicaragua, “definitely Marx-
ist, receiving support from Cuba "

As to the future? “1f the guerrilla 15 suc-
cessful 1in El Salvador, both Honduras and
Guatemala are fimshed.” It is the domino
theorv. “If Central America falls, Mexico
fallstoo, and then the problem will be at the
border of the United States. ™

Honduras, he added, intends to maintain
“the tightest relationship with the United
States™; so tight, in fact, thar 125 U 5. sol-
diers now train Salvadoran troops on Hon-
duran toil (page 6227). The baze was built last
summer—a favor to the Reagan Adminiz-
tration, which preferred not to invite con-
gressional ire by sending more military
advisers to El Salvador.

“La Base” worries some Hondurans, who
fear that it will bring terrorist retalintion by
Salvadoran rebels.

“]1 don't think we should be a training
ground for El Salvador or a post office tor
counterrevolutionaries in Nicaragua,” a
voung man told me, “If we've got to fight
somebody, I'll do my part, but first [ think
we ourht to try to settle things peacefully.”

Declared Efrain Diaz Arrivillaga, U. §.-
educated member of the Honduran Con-
press and outspoken entic of government

policy: “I don't think the Sandinistas are a:

real threat to Honduras, nor are the guernl-
las in El Salvador, if they win, " He believes
the U. S. government has used Honduras to
further its own aims—to bolster El Salvador
while trving to cripple Nicaragua.

“We should be more worried about
strengthening our democratic institutions,”
Senor Diaz said, *The government should
work harder on social problems—health,
malnutrition, housing, land reform, illiter-
acy. If we donot attack our social problems,
we will have fertile ground for revolution.™

bik

T THE END of April, Tegucigalpa is
praying for winter—that is, forthe rainy
season, which usually arrives with
May. Water is rationed in the new

neighborhoods that climb the mountain-
sides, and some days the airport is closed on
account of smoke.

Slazh-and-burn agriculture is still the
norm in Honduras, at a cost both to the for-
ests and to comfort in the capital, which
appears some days almost as smoggy as Los
Angeles. Once the rains begin, however, the
fires are quenched and the mountansides
turn brilliant green.

On a hazy Sunday eévening [ could detect
no gloom in the central park, clutched in
tangled thoroughfares. Strolling families
met around the equestrian statue honoring
Francisco Morazin, hero of a brief Central
American federation in the 1820s and "30s.
Young men made the acquaintance of young
women, buving them cotton candy or pizza.

There 15 the look of the country about
many ol these strollers; half, in fact, proba-
bly grew up in some small town. A city of
anly 150,000 in the early 19605, Tegucigal-
pa—possibly “silver hill” in an Indian
tongue—has almost guadrupled.

One Sunday [ walked m Colonia Kenne-
dy, one of the first subdivisions built to cope
with spurting growth. Funds from Presi-
dent John F, hennedy’s Latin American
program, the Alliance for Progress, built the
first 730 houses. Expanded with soft loans
from the Inter-American Development
Bank, Colonia Kennedv now holds 48,000
people, Roses and geraniums show the pride
that residents take in their modest homes.

Among Hondurans, Kennedy is beloved
as no recent U.S. President—although
President Reagan is gaining because of his
strong anti-Communist stand.

[ heard praise for Mr. Reagan inside the
turreted  armed-forces headquarters in
Tegucigalpa's sister city, Comavagiiela.

Az commander of Honduras's 17,000-
man military force, including police, Gu-
stavo Alvarez Martines wears the four stars
of a general. His status is umique in the
world, he believes: He cannot be fired by the
president, *1 was elected by Congress. To
replace me, the president would have to get
Congress to pass a petiton.” That was
nel defiance. He added emphatically: “The

National Geographic, November 1983



nresident gives me orders. | he mihtary ac- thi I'hey have four Lvushin transports
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Al ane point b -|'l|i--. of the “"human Mol wiith Oopiimisim, I think., General Al

responsibility for protecting the environ vitrez reckons the future of Honduras de-
ment"—the restoration of United Fruit’s bo-  pendent upon public opinion in the Untied

‘How can we oefend ourselves

lanical garden at Lancetilin one Of IS SLALES w
pecial interests, A few minutes later he was  alone? The United States can say "That:
declaringe that as a last resort “direct militan yOULT [ et but T think there 15 a moral
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Central America, “originated by the Soviet  and police have not abways paid diligen
Union through Cuba.” He ¢ites the arm attention o democratic prnciples. Dr

utldup there and the thousands of Cuban  RKamon Custodio Lopez. a physician wh
visers andl workers, “INIcarogua just got chairs th bk [ ommitiee [or [Mefensg
vo new helicopters and four more are on of Human Rights, told me the commitbes
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Tallest power plant in Central America, a 745-foot-high dam
under construction at El Cajdn {above) will generate @ third

af the country’s electricity. Domming the Humuva River will

flopd 36 sguare miles of lond rich n uneoarthed ancignt Indian

artifacts, possibly Maya. While archacologists bermogar thial

loss, ecologists decry the destruction of forest by stash-ond-burn

agriculture. Fire s¢t by this farmer {right) to clear land for an

orchard burned out of control, .4-|.'-'lr¢'|'1rl'.|1_=_ 40 i

counts 31 murdered Hondurans and 33 dis-
appearances this year and last. Manv—naot
pll—were ieftists; in most instiances the com-
mittee suspects the security forces

Thiz record pales beside those of neigh-
boring nations where political victims are
counted in the hundreds or thousands, Still,
Dr. Custodio asks: *“Whv is this possible in a
democracy?”

HE L. 5. M-16 confronts the Soviet ARK-
47 at the ragged town of Las Manoes, on
the Nicaraguan border, lessthan g three-
hour drive from Tegucigalpa. The weird
nonwir confrontation | glimpsed there

Hil

¢res of pine

offered no indication that skirmishes had
erupted in the vicinmty. Some miles distant,
two U, S, journalists were killed last June;
Honduran officers said their car hit a Sandi-
nisti mine on a Honduran road.

On their side of Las Manos, a group of
Honduran soldiers plaved soccer. Others
lounged about in combut gear. Bevond a 50-
vard strip of hghway respected as a no-
man's-land. a Nicarapuan soldier watched
the game.

“Sometimes we hear them shouting slo-
gans like ‘Live Free or Ihe,” " smd a Hon-
duran “1 think they tryv to
encourage themselves." An extra clip was

Heutenant
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tnped to his M-16. A gold parachute emblem
signified that he had made a hundred jumps;
like many Hondurans, he was trained at a
U. 5. installation in Panama

Negrer to Tegucigalpa on the route from
Las Manos, [ met other men unifarmly
dressed—students in denim. They planted
hananas, sacked seed corn, and ~['-t‘.11-.'r.‘l.i
insecticide. The Pan-American Agricultural
School at El Zamorano believes 1n getling
dirt under the fingernails

“The trouble with agricultural

schools in Latin America 1s that they pro-

[THOsd

duce agrdnomos who don't know what to do

when they hit reality,” said Dr. Sumon E.

Honrdigras: FEve of e Ntorm

Malo, the school’s director. *You don't learn
farming just by reading books.”

At the urgring of Samuel Zemurriy, he ol
the 1911 revoldtion tale, the United Frin
Company founded this school in 194.2; 1t 18
independent of the government,

o ggricultural school in Latin America
enjoys a better reputation. Students work
hundreds of hours on 1ts 12,000-acre tarm.
besides going to classes. s labor helps the
school earn half a million dollarsa vear from
vepetables and seed, Some 13 nations; in-
cluding Nicaragua, are represented among
425 students. Many graduates

lake advanced degrees inthe UL S
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Food production faps 1in Honduras and
other Latin Amencan nations, which im-
port much of what they eat.™ ren't
nearly enough trained men to take informa
tion to the farmer,” Dr. Malo said. He hopes
the school can lind funds to quadruple en-
reliment, It could do a lot with the price of &
{ lr..['hl[- oif HJ.;L' il .--I'-:l|_"
lvushin transports

I":h._-ru- a3

] .-I]'

vula T ot into a

NE DAY at San Pedro
Huev lent by the Honduran Air Force
Second LU Ratael Rivera Suaro rose to
2.000 feet and clattered south. After

half an hour we spied a blade of a ridge
through which the Humuva River had
forced g notch. San Juan trees bloomed on
the flanks, flashing vellow through the haze.
'[_II.I"-I. r, we hovered over hairpinning roads
a temporary town.

With 360 millions borrowed dollars,
Honduras is buillding Centrial America's
tal y here 1n order to trim the nation’s
oil bill. The 745-foot-high El Cajon dam will
hald b

ack a lake of 36 square miles
Bevond the construction sité, Lieutenant
Rivera plunged into the river canvon. Sud
denly we were looking up at trees—f{lashing
past at 9 knots. Only 23, and only six
months out of flight training, my piot was
conl as ice; while skimming the water, he
was listening to rock music on his headset.

he mir force, pride of Honduras, has
about 70 pilots and 30 combat aircrafi,
including French super-Mysteres and up-
dated Sabre-iets of Korean War vintage.
Hardlv modern, thisairforce isnevertheless
raled s Central America's best

Copin, near the Guatemalan border, 15
hardly modern either. 1 drove to this site,
one of the great Mava centers of Middle
Amernca, with Ricprdo Agurcig, the voung
director of the Honduran Institute of -|"|.r'l-
thropology and History. *I love this place,”
Ricardo said. 1The feeling is infectious,

In the afternoon came a gentle shower,
and we took cover beneath a corbeled arch. |
loaked across the main plaza, at the temples,
the stairway with more than 1,250 glvphs,
thi ball court, and the elaborately carved
statues of rulers whom archacolomists know
as Squirrel and 18 Rabbit. There iz,
no edifice here s0 AWesome as o overpower
The plazais hke a garden of sculpture

L mc,

I'|'.

“Whit do vou think of this place?” azked
Bill Fash, Harvard-trained U. 5. archaeol-
omsl and a colleague of Kicardo's

“Peaceful,” I sud
i " Bill said, laughing. “That's

“You gol 1
ane reason I've worked here five vears

Three deer ambled out of the woods,
making our tranguiliity complete

Do not think Copan 15 static. Less than a
mile¢ from the H'I'H'I plaza I stood atop the
house of 2 man of ml]un nce in the eighth cen-
tury and watched 35 archaeologists, work-
men, and sdtudents l'rnm Pennsyivania State
University, Probing the remains of numer-
ous stone builldings, they used wheelbar-
rows, buckets, shovels, trowels, dental
plcks, brushes, and transits. Honduras bor-
rowed three million dollars to finance an
ambitious study of Copan and the restora
tion of temples and residential buildings

Bill Fash turned to the long bench behind
me. Perhaps it had been the sleeping area of

i the winves lured

Silent beauty bheneat

Leah Riley fabove) from a desk job of

selling insurance in Oregon to the Bay

National Geogranhic, November [9E3



the dignitary who dwelt here. 1t bore a row
of 16 glvphs. " Nobody beat the artisans ol
Copan at carving,” he said. “They had the
best stone in the Mava realm, this volcani
tufl.” when quarred, it could b
worked easilv. Exposed to air, it hardened,

“Their writing was very stvlized,” Bill
continued. “There was a lot of competition
and the way to distinguish vourseil was to

.";I.l:.|

it vour message in an innovative way.  He
egarded the figure in the glvph at the left
“Thislittle curl under the fel-
Fhis little

nexl nEure carmes stanas 1or

E'
end of the row
low's eve 18 the numernl eleven
torch that the
three " He read more, then calculnted that
the building was dedicated in A.D. 786, late
in the Mava's Classic period.

A figure holding g "sun glyph suggests
that the occupant watched the heavens; per
haps he was an astronamer

Copan's population may have ciimbed to
ethratinn that

15,000, But soon aflter the ¢

v
A

FoT

Bl
archaeologists believe it could no longer feed
itseif. Preliminary analvzis of bones from
burtals at the end of Copin’s greatness sug
geststhatt
diseased. Manv died voung

For modern Honduras, these indications
are sobering. At the present growth rate, it
will have 20 million people in half a century

deciphered, Copédn was in decline. Most

1 people were mialnourished and

TOOK the good highway that climbs to
santia Rosa de Copan, an antique ipwn
with cobbled streets, two hours from the
ruins. In this vicinity the mountams get

serious about being mountains, sending twao

peaks bevond 9,000 feet: in the vallevs the
lEolation s mntense

The road on to Gracias wasa jarrng chal-
lenge, all ruts, rocks, and fords. Brnefly in
the 15405 Gracias was the seat of the Spanish
audicncta that governed Central America

But the government moved to Guatemalain

[slands, where she co-manages a resart, teaches scuba diving, and leads tours

Off Roatdn (right) she explores comal formuations thar, diving enthusiasts say,

CiTipare Ln !-||.||_'||_.||'.‘ o _-'lL.'.-irr'.lf.'.: &% (rreat Barrier Reef.
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1540, and Crracias 1= today merely the cig =aldiers
tal of the Department of Lempira ; g troops are

neither industry nor asphalt hardheaded, but when v learn o fig
Moen travel miles to earn a dollar or two in pnothing stops theém, ™ a sergeant said,
Uracias. bending under loads of heavy red Hecrutted? Not precisely, Compulsor
pottery. Sometimes a trudgmng man 1s ac-  mahtary service 15 enforced I.-_'-. rI-u_ press
companied by a bov. Not really v, 1 gang., an old Central Amencan custom

SERIMS, DUt & mimature adult, '..II. I- S W “1he .~|-I-:1.'-. rs tike anyvone who 15 healthy,’

ioad of pots roped to his forehead, a woman in the (rracias market told me

Indian blood courses the veins of the [ HEC- A '.'I”.‘.E.l" '-:i.E'l' \ rom e i |'.'I|.'|.'|'r tells bhi
ple who claw the I.i||-|-5|-- ||-|l sell a bit of AVor Lo produce 25 voung men. He cannot

pottery, 1hev revere the Indian leader that  reluse. A truck comes, The bovs ery because
the Spantards called J..r.l'l]':-ll'.l Lord of tht Lhey do not want to leave their mothers, The
Mountain. He fousht valiantly against thi maothers i 7y DEHC RS r|||-:. wanl their sons al
conguest for two vears beginning in 1537; home." Onee in the army, however, mam

the apaniards Killed him dunne a triace. Lempirans make it o caree:

raé;,_- m'ﬁ-"m. ﬁu'f- ahﬂﬁmn
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NITTL A F l"""l.' YEARS
ir service relieved
(rracias L air
_-I._r:u-aﬂ.:_-l'._h.. wmore costly, and Hon
CIUITHS & MO0 NELWOTrE 1s 14t fron I'III'I'|_:'I|I."I|'
~a | chartered a Cessna when Lstarted along
e Mosquito Coast. Charlie Wettstein, son
nmigrants, =t me down frst

L) fr CyueETit
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of (rerman 1

at Trujillo
My host was a volubls

a little jerrv-huilt

Umond trees. In this pleasant

| setting Angelo Rubbaolt
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Angelo
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thie isolation of such
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deserve anvthing this

develop a port for lumber,

the first [tallan to reach this place. That wiis

R T
kAl

Christopher Columbus, ATl
T ru gl

guarded by a massive brick

spanish stronghold, 1
.'--rlr-_--- wHinse
Behind
Iere being
Arturo Bene Ramos an
15 ald pickup | said

Among Lthe leaning stones we found om
Wili .:z:-"n-"-';-ILn r 1860." Ci
“{ilibus-
Nashwville-born
he made lictator of Nicarnoua for
arin 1856, On another expedition he
-'._5-||:'1'--' Trunllo but was pried out by a
British man-of-war. Pursuy Hondu
rins. he surrendered to the vessel's captamn
[ Ty t hum
regarded the stone. "He doesn’t
" he =and, “He
il he didn't hike blacks.™
Arturo, who 2 black., knew that Walker had
planned to introduce slavery in Nicaragua

Trujilla has foreotten another Willia

whao, lile Walker, arrived in difficulty. Wi
liam Svdney Porter * lam in 1896
avoiding trial for bank embezzlement (for
which he time). 1his
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writer (), Henrv. In the book of stornes called
Cabhages and Kings, m which Trujillo s
Porter described parmdise: 1 he
elterless, wdvllic
life full of music,
laurhter and thi
and magic an
wiite tropic nignts
In a beachside cottage at Angelo’s hotel
lulled by the surf and the drum of rain on Lhe
thatched that Truiillo
seemed unchanged
It will change. At nearby
Honduras is spending 45 million dollars to
bananas, and
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agricultural area. And, close by, Green
Berets train salvadoran soldiers,

NGLISH SEA DOGS who preved on
Spanich galleons spread the name Mos-
guito: Ceast, possibly commemorating
its premier pest, or taking the name of a
prominent group of Indians in this regon.

Charlie's Cessna followed the coast, over
savannas green and flat as a hilliard table.
Turning, we trailed the Patuca River in-
land. Above the dense treetops of rain for-
est, 1 had the senzation of f{lving over
broccoll in a supermarket. We pancaked
down on the grass strip at Wampusirp.

I looked there at people standing in a line,
expecting to see in their rust-hued faces con-
fusion and fear. But the eves revealed noth-
ing. Each person. each silent, withdrawn
person, seemed simply stunned. All had
wilked days to get to Wampusirpi

Name, age. Names and ages of childrén,
grandmothers, uncles. At the line's end the
information was recorded. Then each fam-
iy could draw-a ration of food: corn, beans,
rice, powdered milk, enough coffee for one
cup per person per day.

Miskito Indians from Nicaragua, some of
these people fled heavy-handed changes
mposed by the Sandimsta government.
Some fled fighting between the Sandinistas
aned  counterrevalutionaries. Nearly four
thousand Miskitos have been settled along
the Patuca by World Relief, an evangel-
ical church organization headquartered in
Wheaton, Illinois.

Evervthing is boomtown raw in Wampi-
sirpl. Smoke nses from cooking fires by
tents. A private bath inthe creek? Maybe af-
ter ten at night. Lacking dormitory: space,
World Relief’s staff layvs pallets on office
floors and strings hammocks for a second
tier af bodies. It is makeshift, crude, urgent
ministration to the burdened. It is beautiful.

At the present time Hondurasis sheltering
23,000 refugees from Nicaragua, 20,000
from embattled El Salvador, and 300 from
Csuatemala.

Manv who reached Wampusicpi tell of vi-
olence. Sidney Kittle Goslen, minister of the
Moravian faith, the dominant faith among
Miskitos, =aid Sandinisia soldiers burned
his village. Son of a Texan who mined in
Nicaragua, he spoke fair English. “They
burned my house first and killed my little
cattle. Thev burned another house. They
went to the church and burned it down.”

His village was beside the Coco River,
aleo called the Segovia, which forms part of
the border between Nicaragua and Hon-
durns. The Sandinigtas apparently burned
riverside villages to clear the border of
inhabitants. Miskitos who did not flee were
compelled to resettle elsewhere.

“It's my faith that the people will be able
to go back," smid Senor Kittle, who is 68
“I'm getting old, and'I'm not verv healthy,
Maybe l ain't going.” He looked awav, but
not hefore T saw that his eves were wet,

The little clapboard Moravian church in
Wampusirpi filled with people after dark,
and presently there floated in the velvety
night vearning voices. A good Baptist would
récognize the old bymn ns "What a Friend
We Have in Jesus. " As the Miskitos Know it,
the words, in rough translation from their
langugge, sav that in time of trouble,

I vien fast to God,

And tell hint in his ear.

Hr knows evervthing abont me,
He nnderstands my siiffering.

WENT BACK to Tegucigalpa and ook
the highway that twists to the hot Pacific
coast. A dugout bore me to Amapaln, on
an island n the little Gulf of Fonseca.
Three Hondurpn patrol boats pamted with
menacing shark’s teeth rode nt anchor there.
From the island itispozsible on aclear day
to see the volecano named Cosigtiina in Nici-
ragua and two volcanoes, Conchagua and
7.000-foort San Miguel, in El Salvadaor.
“Where the hell s Honduras?” asked a T-
shirt T had seen on a boy in Tegucigalpa,
(Yes, they have those there, too.) I can an-
swer: It is between volcanoes, 1

Facing an uncertain future, o 13-year-old Miskito Indian clears land at Wampusorpi
resettlement area after she and her family walked for more than d week from Nicaragua.

Supplied with basic farming tools, they and countless other refugee families throughout
Central America strigggle to carve out new lives free from the ravages of war
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Humble Masterpiecew

DECOYS

FLﬂﬂ'ﬂNG SCULPTURE to admiring collectors,

this common eider drake served as a rugged lure
for the Maine hunter who carved it from cedar about
1910. Rough-cut in its beauty, it captures a nostalgia for
earlier times that haunts this popular folk art.

' By GEORGE REIGER
Photographs by KENNETH GARRETT
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OQODEN ARTISTRY: el )
Barber, dean of Americon decoy
coliectors, made thes ring

neched duck (left) about 1920, bringing

oul the elegance of thal rare iy carved

snacies throueh a distinctly marked bill

L I s [ an o B TR - 1 o
varonal Geographic, November 1983
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DOZLEN ITEMS were put on the
auction block and quickly absorbed
by a crowd that seemed embar-
rassed by the paltry prices being
paid: $40 here; 370 there.

A gentlemanin a blue blazer leaned across
an empty seat and told me that this was
merely the warm-up—"10 get the junk
out of the way.” When auc-
tioneer Richard A.
Bourne finally held
up the first of two items
to be sold as one, the
gentieman's hand shot
up with a 31,000 offer.

winging within shotgun range, I thought of
decoyvs only as our partners in duplicity,
lures that would help put redolent, succu-
lent wildfow! on our holiday table.
Oh, 1 traced the wooden birds out of my
bicyele basket, butthis was no
precocious regard for history
orart; I merelv wanted
to find better birds to
hunt over.
My older brother
once made an out-
standing trade of some
new papier-mache
mailards for seven red-

“Fifteennn hundred!” cedar brant decovs from
sounded elsewhere, and Marks of distinction, pellet the old Bellport (Long
in swift 3500 increments holes {above) add to the Island) Gun Club. We

the bidding climbed un-
til the man in the blazer
bowed out at 55,000.

The crowd buzzed
with pleasure. This was
more like 1it! This is what
they had come to see and
hear at Hyannis, Massachusetts, after trav-
eling from as far awav as Houston, Los An-
geles, and Seattle. All of us had come out of
reverence for a mystical American folk arti-
fact, the waterfowl decov—and clearly any-
thing less than a thousand daollars
represented insufficient reverence

Thousands of dollars for facsimiles of
ducks and geese at resty Thousands of dol-
lars for items that were ance everyilay tools
for countless rural Amencan families? Why
this demuand for old decovs, many of them
assembly-line factoryv products turned out in
untold numbers?

It is more than their age, more than their
(sometimes limited) artistry. It s, as well, a
reflection of the Amenca of vesteryvear,
when the United States was still a voung na-
tion confident that no problem was without
its solution, when capitalism was the highest
form of patriotism and conservation an un-
known philosophy. Art, history, geogra-
phy—decoyvs embody them all.

As a boy, 30 vears ago, crouched silently
in the finger-numbing cold of a brisk No-
vembeér dawn with my [ather and older
brother, waiting for that heart-stopping mo-
ment when a squall of ducks would come

B

sentimental walue ofa 1910
canvasback once used by
professional hunters, Out for the
gpart, a Cape Cod hunter (right)
prepares to deploy decoyson a
anowy day perfect for hunting.

considered the trade a
success, not because the
hrants were so much
more valuable as an-
tigues, but because we
needed them to hunt
Long Island’s Great
south Bay, where mallards were then o rela-
tively rare species.

However, 1 didn't think my brother's
trade was such o shrewd bargain after our
first mile hike across the marshes with the
sevien decovs in burlap sacks aver our shoul-
ders. Each brant weighed more than six
pounds, and by the ime we reached Revn-
olds Channel, each felt like 60,

We used the brants for several seasons,
and when my older brother and 1 moved
from home, vounger hrother John fell heir to
them. Several davs after one hunting
season, John lugged the birds into New
York to see whether anvone would buy them
at Abercrombie & Fitch, the sporting-goods
firm. Indeed, they would! Pleazed but suspi-
cious at the salesmen’s eagerness to pay
roughly four dollars each for the birds, John
went back the next day and found that all
but a couple of the more battered specimens
had gone home with A & F emplovees. And
those two birds sported 375 price tags!

Still, our orientation toward decoys was
functional: If vou couldn’t use them, why
keep them? That changed, however, in the
fallof 1962, while [ was in graduate school at
Columbia Universty.

National Geagraphic, November 1983






Hunting by myself on the Great South
Bayv, my punt was swamped by gale-roiled
waves, Swept over the side were several
dozen decoys, including the last of the lot my
grandfather had carved.

I spent the next several hours in waist-
deep and white-capped water, trudging in
circies o keep warm and singing hvmns and
popular songs to keep up my spirits. [ was
finally rescued by a Coast Guard Auwxahary
crew led by a gentleman who had spotied me
in the middle of the bay from an observation
platform on the roof of his house.

Although I went out again the next day
and zearched the windward shore for the de-
covs, | found only a few, none of them those
my grandfather had carved. It was weeks
before 1 could even bear to think about the
loss. From that point [ began looking for and
preserving old decovs.

ECOYS, animate or inanimate, are
nothingnew, A 3,300-vear-old illus-
tration on a golden shrine from the

tombof Eovpt's King Tutankhamun depicts
the yvoung monarch clutching what appear
to be live decovs by their legs. Over the cen-
turies such simple devices as mounds of soil
turned up on mud flats or a small rock set
forward on a larger rock (representing a
bird's head and body) or unadorned coco-
nuts set afloat to bob in the waves have all
been used to attract wildfowl.

Still, if decoyvs were discovered and redis-
covered by different societies, why have
only iNorth Americans refined their use and
appreciation into what practically amounts
to & cultural phenomenon?

Of all the northern landmasses and all the
northern river systems, probably none sur-
passed those in North America for sun-
darkening clouds of waterfowl. Inuit and
Indigns harvested the molting, flightless
birds of August and the restless, wandering
birds of autumn. Even after the ducks and
geese reached wintering grounds along the
Atlantic and Pacific coasts ar an the lower
reaches of such gulf-bound rivers as the

Massive killing was
pursued by professional
“murket gunners” from the
1540g to 1918, when
Congress outlowed the
industry. Some hunters used
d cantnon-like punt gun
(left) thot could shoot dosens
of birds at once.

Cn Chesapeake Bay

aboue 1920 a sportaman sef

G446



Missiesippt and Colorado, ancient Indians
took atoll. Yet, as long as the birds' breeding
were safe, wildfow]
seemed unaffected

Unlike the satraps of A<ia and anstocrats
of Europe who rigidly controlled all hunting
rights throughout their domains, North
American waterfowlers have traditionally
heen opportunists of every social stripe. He-
cause the eariiest trnibes of Amencans were
trekkers, moving from place to place as their
whim and the seasons dictated, they felt no
need to domesticate any of the game they
hunted, Only people with permanent base
camps are interested in rasing tame waler-
For that reason, only the urban-
oriented Indians of Mexico rmszed flocks of
ducks (Muscovies). Other native Americans
killed wildfowl where they found them. The
first dead birds were themselves turned 1into
decovs by thrusting sticks into their chins
and down into the mud in order to hold their
heads up, Canvasback decovs made from
dried skins, feathers, and tule bulrush—and

grounds numbers

fowl

out neariy 500 decoys
fabowve) in hopes of
gittrocting camwasbachs
from nearby flocks of
thotsands

A feld kit from about
1900 (right) held powder and
lead shot for hand-loaded
sfedls |,'|!-:I||:__l-'_ witn |',||'i':l_'..-: criid
a whistle to drow shorehirds
witnin shooting ronge.

G4 7

at least a thousand vears old—have been
found in Nevada's Lovelock Cave

By the time the British colonization of the
New World began in the 17th century, the
taking of waterfowl in England was dictated
by strict procedures of rank and herarchy
reflecting England’s ewn highly structured
society. Swans and crunes were owned Dy
the crown, and the night to harvest them was
leased to variou: guilds and arstocrats.
Ducks were taken on private ponds in enor-
moius traps called eende-kooi L“r the Dutch
who developed them. The British m.l-.-||l:n-1
the Dutch system, and to this day refer to
such traps as decovs, The only practical way
for 4 commoner to participate in waterfowl-
ing was to work for one of the lords who
owned land where it occurred,

However, in Amernca, then as today, the
hirds belonged to whoever made the effort to
capture them. In a 1621 letter home, ld-

ward Winslow of the Massachusetts colom
advised prospective Pilgrim immigrants to
bring shotzuns and to “let your piece be long

Ml EEE R i EEE T NLUTEE
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LAXED POSES by a fumily of impostors are meant to convince passing

Canada geese that all iz well and they may safely approach. fn North
Amgrica it 18 considered unsporting o shoot birds not on the wing. Made

inthe barrel, and fear not the weight of it, for
most of our shooting 15 trom stands.
stand shooling was a privilege in England
reserved for the gentry, it was a functional
Iorm ol
served [oreveryvman

=uch

recrtation in New England. re-

NE CAN ARGUE that waterfowl

-!'IH;| LINE ]l.l.'.l:l. I.'|| i [lllﬂ,' in .',.’I.II:.II'!"|'|. -.""i'-

ing self-reliance and democracy in

Lthe INew YWorld. On the dark side, however,
was the greed unleashed by commmercial
gunning in the 19th century, when entrepre-

neurs found it possible to pick up quick

f1d 5

fortunes by exploiting the men who exploit-
ed the resource.

Hy the turn of the century, the develop-
ment of assemblv-line, rapd-hre shotgun
meéant that almost anvone could atford to
bay a mghly effective fowling piece

Lhe expansion of the ratlroads into re-
mote cornérs of the countrv from mush-
rooming urban centers along the Atlanti
cogst and in the Midwest colncided with a
growing demand for red-blooded protein in
the diet of our swelling middle class

And with the rallroads came development

of refnigerator and freezer cars that made

I|'||'|'|r|- i1l I'.|'.:"'i_"'..5' M ‘..I.I: I.ll.-.II,I_.II I: R
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about 1849 with hollow bodies and detachable heads, these five graceful birds are
the onty known geese carved by Capt. Charles Osgood of Salem. Massachusetts.
Together they are perhaps the most valuable set in any collection.

spring-killed mallards from the Midwest as
much of a treat for Bostonlans a5 winter-
killed canvasbacks from the Chesapeaxe
Bayv. H. Clay Merritt, who began shooting
for the market in the 1850% and claimed to
have the first freezer 1n lhinois 1n
stressed that “no first class hotel or restau-
rant was considered worthy of the name that
lidn't furnmish frequent game dinners.”

The demand for ducks, geese, and swans

1871,

became 50 greial that even after night shoot
ing was outlawed on the upper Chesapeaks
in the last half of the 19th century, poachers
were happy Lo pay & percentage of their kill

North American Decoys

to local magistrates who somehow then be-
came unable to find satficient evidence Lo
convict the night shooters

Since visibility is limited even on moonlit
nights, the weapon of choice was a huge sin-
gle-barrel gun weighing as much as 160
pounds and firing up to two pounds of shot
gver a broad area. George Bird Grinnell,
cditor of Forest and Stream until 1911, re-
called that the Ygun was mounted on a pivot
in the bow of & small skiff, to be paddled
through the water. The stock of the gun
was braced against a block in the boat, and
the recoll of (Continued on page 654 )



Stolen property, six decoys taken
from a home on Virginia's Eastern
afore were recovered in 1981 by
Deputy Sheriffs Ronnie Toth (below,
right) and Mike Sterling of
Accomace Courity, The two most
valuable birds, foreground, were
spotted at o decoy show in Ocean
City, Marviand. The thief badly
burned the other four to destroy the
gvidence just before he was arrested
The danger of theft has ir

dramatically as the value of carvings
has risert. With decoy colleeting
rmore popular than ever, sportsmen
art lovers, hobbyists, and investors
compete to outhid one another at well
aitended auctions

In Manhatton's Williom Dovle
Cralleries, Michael Faver and his son

afleven (right), both New York

physicians, examine pleces to be
auctioned, The mallard drake held

by Michael, left, wias later sold for
511,000, Balonced on an tron foot,
s rare standing ice duck was carved
about 15900 by Charles

achoenheider, Sr., of Peoria, [llinois.
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R. Starr, Jr, (above}, of Duxbury,

Massaochusetts, a leading authority, has

built d private collection of 1000 decovs,

g o) the la recsl n frie Lintted .-||_|.|; 5
Vhen first sold by thetr makers, mast of
Dir. Starr's birds weril for less than g
dollar apisce.
By condrust, decoys Oy Bill Bowman,

g shilled Maine woodworeer and coarver
of shorebirds, have recently sold af
public auction for as much as 525.004).
This tiny Bowman dowitcher (left)
muade abotit 900, ts diEpiayed af the
Shetburne Museum in Vermont
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often sent the boat back a long way through
the water. . . . 1he gunner paddled up qui-
etly to the raft of -':!1'|";'||'J:." CANYI

ras-backs, acd-
justed his gun to suit himself and discharged
l

iIt, sometimes gathering from 75 to 100 ducks
as the result ™
But even when ey eryl ning went smooth-

ly—when the weather was calm and the gun
caughl the resting birds with their heads up
(instead of tucked under protective wings

i _:-5|_'. AS iRy
shooting from a sinkbox, or battety, using
shotpuns almost wlentical to thosé used by

|::|]'!'1|||:- Of TeC LI ZL] I!llJ:.||'r':l Fiaid L

A sIinkbox was a gind of Hoating collin set
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in the madst of hundreds of decovs m the

middle of divine-duck feeding
{ ] ] ! | 'I | -'J .1 [ | ! 1 iy | |I lll
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the thousands, According to Grinnell,
1 in Chesapeake Bav, it 1= recorded. o
ym & battery. with two
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prime

munner, shooting
there 18 a more recent record of one man who
killed 300 birds 1n 8 day

The crime was neither in the time of day
gLl rIII' LN | |:I' 'Il"__':- T]'il' i !'i!'!='
ingio establish any management guidelines
v hen the state ol New York
hibited the sale n crocial east
ern market was eliminated. Even this was
not enougn. In 1918 the federal government
assumed overall responsibality for migra

LOry |'|:| |.|"
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USINESSES that had sprung up in
the late 1800z to meet demand for
market-hunting paraphernahia tried

to rearient their products forsportsmen after
thi turn of the century. Maony didn't make it,
1Ira ;'-|'_1!'-_I".:-. o "||_r.|_-. ]|-.| MCANLA SCArT ]"-.'--[
recreationad hunters

Among the casualtics were Lhred
factories: two in Detrolt, Michiran, and one
in Weedsport, MNew York. Before 1900 these
factories had shipped thousands of wooden
birds to everv part of the couniry. by 1924
the last of them., Mason's in Deétroit, was
and 1fs machin
tool operators and painters sought more lu
employment 1n the
automotive ine

'I|-|' dat

:I'."l-'l'.'] Lo |||-|_' 1i= |_||:-|-|'-

crative DUTrEeoning

Decoys by the dozen come
from a wood-carving machine
fleft) at Wildfowler Decovs
Imc,, in Babylon, New York
rollowing the shape or d
master decoy, foe Felten
makes 12 new bodies for
birds that will be sold mamly
as decorative gifts.

In Havre de Grace,
Maryland, carver R. Madison
Miuchell fabowve) shows the
traditional method of shaping
g body. To sculpt the decoy's
head (right), he uses a razor

sharp drawlkrlfie

A romantic association with byvgone days
of abundance is the principal reason mos
any ald factory bird has an mmtrinsic value
not found in the “foture famiy heirlooms™
turned out by modern decoy factories. And
like the Packards and Fords made by many
of the same skilled artisans who had made

L -
i B

these antiques were bul
wiork well and 1ast
(M course, factories were not Lhe

the decoys

Gy
places decovs were produced before the turn
of the centurv. Regional craftsmen have
long turmed out bireds uniquely
meet local conditions.

For example, Barnegat Bay decoys were

r]l.'-u!'.""u : :I:l_l:- rllll..-:: i_]:l_‘.-'.r

suited Lo

and generally sn

=outh Bay birds because watertowlers In
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World's oldest decoys made by man

|l|'|'_£._"_|;"l;_. avye 1In ;"'l,l'li

i1 dozen left by ancestor: of the Poiutes ar least a thowsand

VIEOrs (o | pday's ariists use varned pamtorg e Wi |-i;|'!..'_.l.':'.'|.:
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1677 pintafl (top) by Tan Brunet of

Cralilano, LOoulsiarneag, amni

blue-winged teal (above) by John
B. Garton of fasper, Chntario

Dlastic makes a practical lure

ibelow) for hunting Canadg pees

= a

would go out in boats to tow the drifting tim
ber to shore near their warkshops

*Almost all the guahity pine is gone now,
ohserves Mitchell. “1 still get some by isten

ing arount for word of an old building being

torn down or one partially ruined by fire. |

ancd 2ome of the yvoung=ters who hke Lo help

in the shop drive over to see whether we can
salvage anv suitable timbers

Madison Mitchell went to work for carver
samuel T. Barnes in 1924, the same vear
Mason's Decoy Factory closed. Barnes died
of poneumonia two vears later, and Mitchell

[ I'|;I

were found in Nevoado's

‘I ‘l.'_I-!-'.. iJ -r‘iﬁh!. represents one i

: GLELTL MO SuCH a8 4

wias left with a growing decov trade as well
as his own funeral business

“1 zhould have chosen one profession or
the other.” reflects Mitchell. "I I could hawve
concentrated] on decovs, 1 SUPPOse [ could
have made some profit. Butasit was, [ could
never fimish enoupgh decoyvs (o pay (or my
material and lahor a2 [ went along. 1 Apure
decoys cost my funeral business money ev-
erv vear | made the birds

How much does a Madison Mitchell de-
COY COsSELrF

“Back in the 1920s | had to charge 51.50

Nanonal reegraphic, November 1983



back orders, he figures he has al least anoth-
nfetime of work to --:_I';'I'I'. e [ e only
riain way o acquire a Mitchell decoy 1s

rough adealer, and Lhe markup is génerat-
200 percent above Lhe carver's price. For
hi made before 1950, vou may have to

UST ASMANY DEALERS made the  pay 3250 or mon

best ivings from the market-hunting =till, szuch prices are small when com-
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Brown of Hebron, Maryland, tricks the eve with it realism. Never meant to
he g working bind, this 1968 decorative carving reflects a modern trend in
wildfowl art toward finely detailed replicas. Yer just like the decoys of generations

Pﬂ' ISED TO FLY inio life and soar away above the foam, a snipe by Dan




carved by one of the Cobb brothers on the
Virginia barrier island bearing their name
sold at a recent public auction for $28,000.

Naturally such monev has attracted a
growing number of conhdence men, coun-
terfeiters, and just plain thieves, Twice my
Virginia home has been broken into and old
decoys stolen, Although the shenff appre-
hended the thieves both times, most of the
birds had already been fenced to dealersin
Marvland and New York and eventually
sold to innocent buvers vearning for some-
thing old and handmade in their modemn
and mostly machine-made lives

Simnce most antigue decoys are so indivad-
ual as to represent a kind of wooden equiva-
lent of fingerprints, thieves are easiv caught
when they attempt to sell their loot 1o honest
and knowledgeable dealers: Marvland deal-
er Henry Fleckenstein, Jr., spotted a Ward
brothers’ Canada goose valued at 22,000
and a pintail by Ira Hudson valued at 51,500
that had been stolen from another carver
and collector five months earlier. Unfortu-
nately, the thief tried to hurn fourother com-
parably valuable decovs, though arresting
officers managed to prevent their complete
destruction,

HO ARE THE BEST JUDGES
of value in a working bird?

Collectorswould say they are, be-
cause they appreciate befter than anyone
else a decov's aesthetics

Carvers would say they are, because they
understand not just what appeals to birds
but what appeals to the buving pubhc

Yet the only meaningful judges are the
wild birds themselves, which one day cup
their wings and glide trustingly into prepos-
terous rigs of painted bleach bottles and the
néxt day wontapproach within 100 vards of
anvthing not actually wearing feathers.

Their choice may seem fickle, but it is fre-
quently final, and the verv existence of wild-
fowl depends on their ability to distinguish
friend from fraud.

Thus there i= only one proper setting in
which to evaluate and peérceive the meaning
of a working decov, and that is in a marsh at
dawn, when wild wings overhead whisper
softly of eons of time, describing the ancient
saga of men and waterfowl, O
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Muasterpiece reborn, Leonardo da

S I ‘ I ) | ) | i I z Vinci's “Last Supper” comes to light —
patch by patch —after five centuries of
abuses by man and nature. This restored

section shows Apostles Matthew,
Thaddeus, and Simon.
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Bﬂ nging Leonardo
back to lite

OU HAVE TO THINK like the

artist,” says restorer Dr. Pinin
Brambilla Barcilon {right) as she
searches for the heort of the "Last
Supper." "What you see of the painting
iz [argely the invention of past restorers,”
she explains. “What we are bringing.to
ght will be truly by Leonardo’s hand."

Leonardo’s experimental painting
technigue quickly proved unstable, ond
much of his origingl pigment is now
[at. Six major restorations since | 726
usually did more harm than good,
repainting the mural in somber tones,
darkentng 1t with oil, anchoning
pigmernit with dirt-collecting glue and
wily, and destroving Leonardo's paint
with harsh solvents: One restoreér ¢ven
stgrred his name. But the last restorer
carefully anchored the paint after World
War I1; without hiseffort cven less
would remain today,

Dir. Brambilla's arfistic surgery
proceeds with excrucicting slowness and
care. After three years of testing, the
restorer has spent three years cleaning
the lunettes and the right quarter of the
mural, thought to be the least damapged.
She first examines a small area through
a microscope, enlarging the paint
fragrments o8 much ds 40 times, She
then applies specially developed solvents,
and blots quickly before the chemicals
reach Leonardo’s colors (far right),
| : ; : Delicate detnils returti: A once obscured
CCinBATENBENEL R § A% ARTTHTIC) Ik BTARES (TR PaLANmD Eobrchatiol tabvrs.  ODjECT becomes a lemon slice reflected
an a pewter plate (right). “If Leonarda
gave this attention to the table setting,
wird can imaging what his fipures once
looked like," says one Leonardo scholar,

The transformation of Matthew (left,
top to bottom) brings us closer to the
artist's concept, The black-and-white
photograph records his condition after
turn-of-the-century restorotion. With
cleaning, his countenance re-emMerges
Y. Brambilla works in challe-marhed
puiches to compare different oreas.
Completed, Matthew regains his classic
profile, and his mouth s once agan open
in speech. Where none of Leonardo’s
pigmerit remaimns, Brumbilla paints g
neutral, eastly removed watercolor,
geen in Motthew's hair,

National Geographic, November |983
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Partrait of destruction, this drowing
(abowve) condenses misfortunes the " Last
Supper” has suffered and reveals
modern corrections. (1) A door wus
ertlarged (n 1652, (2) Half a dozen well-
meaning restorers seem to have been its
worst enemies. (3) A protective curtain
fuung by friars in 1768 trapped humidity
and abraded the mural when opened for
visitors. (4) To ward against suniight,
nearby windows are now bearded. Post-
World War IT rebullding added (5)
ceniral heating to stabilize winter
temperature and humidity ard (&)

strengthened foundations.

The downfall of the "Last Supper”
began with its creation. Most rmuorals
were painted guickly ond directly on
wet plaster. But Leonarde had plaster
covered with lead-white primer on
which he could paint slowly. A wall
dioggram (near right above) shows the
lavers of paint, primer, plaster, mortar,
and brick. Why his method fuiled s
still unclear. Perhaps humidiny affected
the plaster so that primer and paint
could not adhere

A cradle of steel behind the mural

Narional Geographic, November [953
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unknown, and he was simply too careful a
min to experiment recklessly. I suspect that
nature was alzo a culprit behind the decay of
the “Last Supper.” Consider that the vears
daring which Leonardo was painting had
exceptionally drv winters. We know, forin-
stance, that the nearby Alps were free of
snow. 50 the plaster may have dried faster
than usual, causing the priming to crack eas-
iy, and the paint along with it.

Although the " Last Supper”’ was immeci-
ately geclaimed upon its completion in the
late 14905, by 1517 it was known to be flak-
ing. Several large-scale copies were com-
pleted during Leonardo's lifetime, including
at ledst two by his students. King Francis [ of
France ordered a copy, as well as a tapestry
viersion, as a gift to the pope.

By 1587 the painting was described as
“half-ruined. " In 1652, perhaps because the

witll {right) supports sensors that
record vibrations set off by changes in
temperature and humidity. Air
conditioning is needed to control such
shifts as well as pollution and mold.
At the level of the lumettes, architect
Roberto Cevchi, left, consults with
Lionello Costariza Fattord, director
of the agercy tn charge of the wall,
The author heads the department
responsible for the painting, while
another group monitors the building.
Wall cracks detailed here (above right)
have been largely contained.

Restoring the ""Lasr Supper”

friars thought the “Last Supper” was lost,
thev enlurged a small door beneath the mu-
ral. In doing so, they cut off Christ's feet.

Still the painting remained one of the most
celebrated worksin Europe. Inthe 18th cen-
tury the friars put a curtain over it, which
they would pull open for visiting dignitaries,
The curtain, of course, scratched the flaking
mural. It also trapped humidity. In fact,
1 3th-century reports allege that “rivulets of
water” ran down behind the curtan

About the same time, the fnars initiated
the first so-called restoration. In 1726 they
ecngaged a painter, Michelangelo Bellotti,
who was almost unknown, to repaint the
origital emtirely. His work proved so -
competent that another painter, Giuseppe
Mazza, wasasked in 1770 to remove Bellot-
ti"s overpainting with a scalpel.

A visiting Irish artist. James Barry, saw




the damaee Mazza's scratching was doing
and protested vehemently, His protests
were probably what convinced the Domini-
can prior to halt Mazza

Perhaps the painting's low point occurred
in 1796, when Napoleon's troops occupled
Milan. Thevused the refectory asan armory
and a stable. French soldiers threw stones at
the Apostles and even climbed ladders 1o
scratch out some of their eves

That desecration was an excuse for more
overpaintings and restorations, which con-
tinued into this century, Then, in 1943, an
Allied bomb landed next to the dining hall
Miraculously the wall, which had been
sandbagged as a precaution, survived. But
had the bomb landed one meter closer, the
painting probably would have been lost
“The bomb,"” says the Dominican’s carrent
prior, Father Angelo Caccin, "was more in-
tellipent than humans. ™

Although the diming hall has been rebuilt,
one cannot enter the hall today without a
sense of dismay. Modern life continues toas-
cault the *Last Supper.” Milan's dirty air
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corrodes and besmudees the painting. Fluc-
tuations in humidity afflict the wall. Mold
graows on remaming flakes of paint. As Fa-
ther Caccin sayvs, “The ‘Last Supper 1s the
most important dving thing in the world.”

But like physicians unwilling to let a pa-
tient die, we are makinga last stand. Fund-
ed largelv by the Olivetti Corporation, we
ar¢attemptinga true restoration of the " Last
Supper.” We must accept that much of Leo-
nardo’s masterwork is irretrievably lost. We
want to salvage what is left of the original by
removing the overpaintings and the dirt,
even though that means that part of what
we now see will be lost.

“We no longer have the *Last Supper” of
Leonardo,” one expert has said, “It's better
tohave & little bit of Leonardo than all of this
‘Last Supper.””

VEN THOUGH MUCH of the paint-
ing is altered, the gresiness of Leonar-
da's concepl still emanates from that
special wall at Santa Maria delle Gra-

zie, Leonardo was a master of perspective.
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He designed the ceiling of the room in his
“Last Supper.” the tabletop, and the height
of the figures all to give anyone in the din-
ing hall the feeling of dining with Christ
and the Apostles.

“Last Suppers” were common Renais-
sance paintings. Practically every monas-
tery dining hall had one, What drew such an
innovative man as Leanardo to this subject ?
For one, it offered a vehicle for themes that
interested him,

Consider that, for the first time in a ren-
dering of the Last Supper, Christ is com-
pletely isolated. Usually John, commonly
identified as the Apostle especially beloved,
has his head on Chrnst'sshoulderor lap. Leo-
nardo’s Christ has an aura of loneliness sur-
rounding him, perhaps akin to the izolation
of the creative genius.

Also, Leonardo clearly was fazcinated by
the potential to explore the concept of be-
trayal. The scene takes place just as Christ
has announced that someone in the room
shall betray him. Leonardo wanted to show
the réactions of 12 men to that statement.

Scholar of anatomy, Leonardo
drew meticulous studies for the
"Last Supper.” The few still in
exisience help guide today's
restoration. Peter's arm and hond
remain similar in sketch (abowve)
and painting (left). But Judas
varies from his chalk portrait
(right). Early restorers probably
altered his features and added to
his bederd to cowver lost paint,

Restoring the © Last Supper”

Because each i= asking if he is the betraver.
The painting is psychologically sophisti-
cated. It is not theatrical, The drama all lies
within the characters. Our restoration is be-
ginning to reveal more of that inner drama.
We are fortunate, We now have numer-
ous new technologies, and, like doctors with
a dving patient, we can use them to give the
“Last Supper” a thorough examination.

This physical was begun in the early
1970s by my predecessor, Franco Russoli,
who died suddenly of a heart attack in 1977.
When [arrived from my previous positionin
Rome, the wall was still so dark and dirty
that large parts of the painting were almost
invisible. Dr. Brambilla had accomplished
only a small part of her cleaning.

I was, and still am, shocked at the simple
way the painting i kept—with no protec-
tion from humidity or pollution. Moreoyver,
the central heating at that time worked only
during the dav. This provoked daily tem-
perature shock treatments when the heat
went on and off.

In Italv, however, we have bureaucratic
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Leonardo revolutionized porrrayals of the  this 480 fresco (above), painted by Domenico
Last Supper, which traditionally isoloted CGhirlandaio for a convent in Florence. Even
[ielas o the OfFfH Tode s .-'-Iluiu_' .II'IrII':f f.Ju'_ll'q'_-I 25 L ]'_u_-._|r|_|__-r.-_|!|__| B i|'_||'a_'.![r:':|'_l",_|.]_l'.'|_ ::.'-:-;_-:,_-j-L (Below) fallopws
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thix eariier proctice. The group ot right
detatls John, leaning against Chrst, Peter,
and fudivs, ristng from his char

Resroring the " Last Supper”

divisions that can slow progress. For in-
stance, my office has only the responsibality
for the painting itself. Other superinten-
dents are responsible for the wall on which it
15 painted, and for the cimatic conditions in
the dining hall. It often tokes a long time to
gel evervone Lo agree on any action.

Nevertheless, we have begun. The physi-
cal examination of the ¥ Last Supper” is well
underway. Weare trying to leatn all the pos-
sible causes of its deterioration,

R PRIMARY GOAL Is to
describe the painting and itsenvi-
ronment in scientifically accurate
terms, to create a data bank for

luture generations as well as today

We have applied stereophotogrammetry,
the technique cartographers use 1n making
aerial topographical maps, to create In es-
sence arelief map of the paint on the wall

Using ultrasound, we have made 4 profile
af the thickness of the wall at some 200,000
different points, We can resolve differences
in thickness to a tenth of a millimeter. This
leis us find little craters and pick out places
where the priming 18 {acking and only bare
wall remains.

With hvgrometers, infrared cameras, and
electronic sensors we have made detailed
temperature and humidity profiles. We
hope sophisticated new technigues that de-
tect radioactive i=otopes will reveal whether
there is humidity between the lavers of
paint, the priming, and the moriar.

We have applied X-rav and ultravielet
techniques that can identifv the minerals
used in Leonardo’s pigments. It 15 parily a
wayv of discovering his craftsmanship. Lhd
he wse, say, violet or blue toachieve a partic-
ular shading effect? If blue, we can then ask
what sort of blue. These techniques also
help us determine which paints are Leonar-
da's, Some minerals, for instance, were nol
used in prgments in Leonardo's day

=0 what have we learned

For one thing, we have determined that
the wall iz not umiormly thek. It varies in
thickness from 35 to 40 centimeters (14-16
inches). For its height it is a very thin wall.

We have learned that this wall 15 very sen:
sitive (o temperature differences, There 15 a
small room behind it, and temperature dif-
ferences between that room and the main

it
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The spirit of Philip in Leonardo’s
shetch still speaks through a veil soon
to be lifted. Thatgh the painting was in
ruins when the artist Rubéns saw it in
the early 16008, he said of Leonardo:
“By the fire of his imagination . . . he
exaired divine things through hisiiar
rhm;gnnnﬂﬂm able to lend men évery
degree of worth up to the herpic.”

dining hall can sometimes cause parts of the
wall to oscillate o fraction of a millimeter,
These microearthquakes can cause bits of
paint to flake off.

Humidity differences between the two
rooms are just as destructive. The porous
wall allows humidity to pass back and forth
between the rooms. Water can thus con-
rlense on the painting. These microscopic
draps can leave deposits on the surface as
they evaporate,

We have also seen large changes in tem-
perature and humidity as big groups of tour-
ists enter and leave the hall. Tourists also
bring in microorganisms and dirt on their
shoes. We know now we need a very ad-
vanced sir-tontrol system for the hall.

Dr. Brambilla already has made many ex-
citing discoveries, even though less than

684
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one-third of the “Last Supper” has been
cleaned.

The dingy colors have given way to the
daring and brilliant patetm of Leonardo.
Exquisite details are e 1n the still life
on the table and in the wall decorations sur-
rounding the painting. The most impressive
changes, however, concern the Apostles,

Simon’s trmtnm&uurmhe much smller
than we thought, and his beard is far less jut-
ting than before. He now has a strong chin,
and his neck is positioned so that he clearlyis
talking to Matthew and Thaddeas. Before
cleaning, his garments were a dull brown.
Now thev are three colors: deep red, rose,
and icy white.

“Matthew's mouth was closed,” Dr.
Brambilla tells me. “Now it'sopen, and heis
breathing. He no longer has a beard. His
nose has become straighter and more classi-
cal. His neckis as graceful as a bird's now, It
reflects the true lines of Leonardo, Mat-
thew's lips have become very sensual and
beautiful. He is filled with emotion. Person-
ality is emerging in the Apostles.”

W LONG will it take for the entire
new “Last Supper’” to emerge? Dr.
Brambilla just sighs at that ques-
tion. It takes her g week to clean an
area the size of a postage stamp.

“Tt's difficult,” she savs. “The work is
hard and tiring. It creates much physical
tension bending over the microscope. After
a few hours my eves grow blurry. 1 may
come every dav for months. Then 1 must
take an extended break, There is also the
pevehological tension. All the eves of the
world that know Leonardo are watching
what I do. Some nights [ do not sleep.™

Much of the wall, Dr. Brambilla has
found, has totally lost any remnant of Leo-
nardo’s paint. There she applies beige or
gray watercolor, a neutral background that

enhances what remains of Leonardo.

Future generations may debate whether
to repaint some of that neutral region, to try
o recapture Leonardo’s onginal vision, We
certainly do not wvet have the wisdom to
make such an atternpt. What we do in the
coming vears will provide at least some of
the knowledge required, More important, it
will mve those future generations & “Last
Supper" that stil] lives. ]

National Gepgraphic, November 1983






Shining samples of
platinum’s allure; jewelry
and other objects sold tn
London’s posh Platinum
Shop add up in value to the
figure in pounds shown on
the plotinum-clod
calculator—358.3,000.

Lltimately identified os
the eighth metal known to
mart, platinirm was found
by gold-secking
conguistadores, who piched
the mineral out of their pans
and tossed it back frnto
rivers, believing of would
ripen into gold.

With its five kindred

metals—palladium, osmiurn,

ruthermium, iridium, and
rhodium—mwhich usually
occur together in nature,
platinum has assumed (68
place as the prince of
metals and consort of
industry

AT 1

[he Minacle Metal

PLATINUM

By GORDON YOUNG
Photographs by JAMES L. AMOS
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TH REPUTATION has long been overshadowed by
gold—though, for & while 1n the early vears of this cen-
tiiry, it managed to gain a certmn prominénce in the
iewelry trade. And that. to most of the world. is the long
and the short of the platinum story,

But wait: there is so much more than that! Alone, orin
combination with some of the five allied metals with
which 1t 1s found in nature, it can work miracles

Call 1t the philosophers’ stone. that mythical substance
that medieval glchemists believed would transmute lead into
gold, Platinum 1s a master of transmutation.

What else can be used to create rubies? Sc¢reen the ozone
from high-tlyving jetliners7 Make wood stoves hurn more effi-
clenthy? Without platinum. our food supply would dwindle
and our atr would darken. It is used in the manufacture of
perhaps one out of five of today’s products.

Fighter planes, missiles, and spacecraft need platinum, At
least one assassin hus used it to Kill, and doctors are ysing it to
cure. And vou likelvuse mysterious platinum, too, ¢ach time
viou drive a car.

Economically as well as industrially, itisa precious metal,
and its price has been far from constant—ranging, in the past
few wears, from under $300 per trov ounce to more than
1,000, It isour good fortune that it takes only a tny bit of
platinum to do a glant job.

Though traces of it have been found in ancient Egvptian
inlavs, Egvptian artisans probably thought it was a form of
silver. Pre-Columbian Indians forged jewelry from platinom
nlloys, but it was the Spanish who reported its discovery in
the 16th century. They tound 1t mixed with gold placered out
of the rivers of what is now the Chocd remon of Colombia.
Cursing the silvery grains in their gold pans, they painstak-
ingly removed them one by one.

Flatina—little silver—they called it. Some believed that it
was gold not buned long enough to turn vellow and threw it
back 1nto the river o ripen









In a feat of alchermty, platinum-
[med catalytic converters

rrarsiorm (OXWE ga

il 5t . o o
PHaE X PELAAES T o

LLTLE ir r_l_.l_' '||' a f|
Vv raterial for 64 - auto

y (right). Each rnew cal

. FEIT &
o La e ] i

sz tulbe (above

e S1fil Qs 8 O cid

" = E la 5 -
|||1||.I|.I|.|I. I'-:.':'.'.I! =k

d o, SR e e E
FMILXTLE OF OXVECn aAnRd MVERCENEr 1n

s N1 CNE STITTECE

Wil
1zpe (left)
CantvErter T A

T i
iy, It will be
, : =

Wemphis, Tenneszee, rec)

[ LF TS gl OF £
] fgtimnm RSPV COMLES JHOTi SLC -I:

reclamation efforts




VWO H LAe - SITANEE New vtnl reached
Edrope n the mid-16th century, "1 here 15 a
substance.” wrote Itahhan scholar _['.II."..~
Cassar »caliger, "which 1t has not nitherto
been possible to meit by [1re or by any of the

SPRNISH ars

['wo maore centuries passed before sizable
amples of platina reached the Old World.,
ind even those were smuggiled in, for the

worid had learned bv then that “"worthless”
platina could be blended with gold and uses
Lo counterfeil bars and coins

Recentivin London | tidked with Dir. Lis-
e B. Hunt. top authonty on the history of
pdatinum, and learned that Europe's fires

|..|i|ff|l Letier than ':I.!|I.'|. oloniad oni

Platina would blend with other metals. hut
it stubbornly resisted being retined into s

“The hottest furnace or the most powerful
burning glass could melt only very small
amounts,” Dr. Hunt said. “Nol enough Lo
[orm even asmall ingot.” But craftsmen, ea
ger Lo work the new lating, learned that

. :
arlding arsenic made the plating melt at.a

Marc Etienne Janet Parns goldsmath
during the reign of Louis XVI of France
sed that tes nnigue. Lne ol Mis creations
still exists, on display at the New York Met
ropolilan Museu

i f Art Inagee HOL-5)

- 1
als, Janet agar bowl glows with quiel
L
beauty. It i= adorned with miricated
worked scenes in low relief. Janety had

risked his life to make that bowl, for the
melting urocess [ilied his workshop with
poisonous clouds of vaporized arseni

Onlvinthe 19th century did Europeans [
nally lears thal :'; tLing was not ane metal

but =i1x separale elements

‘A London chemuast, William Hyede Wol-

anum from its allied metaks. " sai
“n_ -._-_-||:'.~_.'|_'|i :l_lll.'_.ll.-'ll BTl RS H |l- 0=
fium in 1804, and his partner. smithson
[ennant, found indmm and osooum. in
1844 Karl Karlovich Klaus, a8 Russian
chemistry professor, extracted the hinal el-
ement of the platinum group, ruthenium
Worldwide, daily production of the plati-
num family is medsured o ounces, and ol
that tiny amount, platinum and palladium

dominate; the others appearinmuch smalle
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! pallodium depastt Fhe
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All 5ix have some common char
acteristics—high o i resis
T I Ll there are subtle
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juantties
clting point and
LANCE 1O 1Sl
differences that are importan
technicinns. Forexample, adding small per

centages of mridium to piatinum créates an
alloy with a higher melting point, moreased
I::l-:-rl-l'.-

coTmnmal

al resistance, and mcreased ability
rroston. Combnning plalintn
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with extra irdinarihy

WO BILLION YEARS ago a riant me-
toorite crashed to earth in the Canadiar

; (ntario, creating the

bury Basin, It fractured the earth's crust
letting mineral-rich magma well up to th

rface. At the sprawhng complex of mine

nills, smielters, and rehnernes owned by
[nco Limited (once International Nickel)
wrw how very dibbrcult it s
the ¢artl

wiorking day 34 X tons

EONINTE O w ] b |'

nedr sudbury, |
Lo wrest platinum fror
Fach

from the mine:

H Ore COImid

[ followed the ore th

iF 7 -
CESSITE Sleps, -An

i multitude of complex
Along the way, lons of
balt, gold, and silver were taker
the end 1 found a glob of unattractive
[he day’s production
'.I.'|II_||I'_ it I -._'!_'-. 1IN0 A l!l_]._lrl Jar |f 4 ::I|J:l| g
' Fongland [or many more pro-
1 from 1t would come the

precious platinum family of metals

PIOCESsINE SIENS
MCEL |, @ nper, co-
autl—and

mud Known as sim

shipped off 1o

Each year 10,000 tons of suver and 1,00
world markets, but
1] pal

| Co-

tons of zold reach free
rach of platimum ar
ladium. Canada produces 6 percent ans
lomibia much less, | he
from South Afrnica’s Transvanl Province and
homeland of Bophuthatswana and from the
moviet Arct

()t these four

South Afrnca mines thi

AN 7O L0 &L Lons

1
10 's share cones

producing nations, onls
platinum groupas a
EALITTHAL Y |I"“||JI [ 5ot of the rest 1s eeared
the demand for other major metals
South Alfrica’s Bushveld Complex,
stretchine 270 muales east to west and 180
rth to =outh, holds an immense sup
ply of platinum grou much of them

ncentrated in the Merensky Reef. “We

1
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can't explain why the reef has as much plati-
num asit does," save David C. Kennedy, the
chief geologist of one of the Rustenburg
Company's mines. “It's an anomaly . ..
there’s just too much platinum to-exist.”

But as the mines deepen, the temperature
and air pressure climb, making mining more
and more difficult. “We won't run out of
platinum for centuries,” savs Mr. Kennedy,
“but there will come & time when it becomes
uneconomic to mine,”

Asintrinsically valuablé as platinum is, it
possesses a mysterious property that is ¢éven
more precious, For this philosophers’ stone
promotes chemical reactions through the
magic of catalysis,

Just what is a catalyst? I nsked Dir. Alex
Mills, executive director of the catalysis cen-
ter at the University of Delaware,

I braced myzelf for a highly technical an-
swer, but Dr. Mills put it in simple terms.
“Think of a catalyst as a mountain guide
who takes parties over a pass to the next
valley. He guides one party across, then—
unchanged—returns to pick up another
group.”

o’ -7 @Major platinumm-
'-.;'. ; producing depozids
= i QU 5. depoits
:-:.l‘lillE‘:.llTI::;|I'!".n'.::_!:|:;lh PHECLET R Emﬂprﬂduﬂn!]

1981 pradiction in tray odmees
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He grinned. “Actually we dont know ex-
actly how the guide makes that journey, We
do know that it 15 fast. A catalyst directs a
chemical conversion to forma new product,
perhapsa millionfold faster than the conver-
sion would take place onits own.”

Platinum does its catalvzing job far better
than any other metal, Dr. Mills told me,
“though we're stll not completely sure just
why it works. " What makes this all the more
remarkable i the fact that platinum itself is
so chemically inactive—inert enough to be
used for pacemaker electrodes plugged into
the human heart (page 702).

Asarule, chemical reactions involve com-
plex diagrams that bafile the layman, but 1
found one at Engelhard Industries’ plant in
Union, New Jersey, that even I could under-
stand. It had to do with an aircraft ozone
converter, cousin to the automotive cata-
Ivtic converter, used on many high-flying jet
airliners today.

My guide was Martin Collins, Engel-
hard’s assistant managerof svstems, “Ozone
can make airline crews and passengers
sick," he explained. “Actually. ozone is

R .

5l3%
&UTONMOTIVE
BEUSTRY

f2 Sk ELECTRICAL
O 1% FETROLELM
HEFE A

B O CHEMICALS
1. 3% CERAMICS ILASS
A% IEWELRY, ARIE

< 2% DENTIGTRY
B OTHER

Fiew and for between,
the world's plotonum
deposits produece less
than three million

EroW OLTCES @ Yedr.

The metal is so rare that
all the platinum ever
miined would fill a cube
14 feet square.

investors stash platimum
iirs in the preciows-
metals viult in Zirich's
Credit Suisse (facing
page). but bank officials
refuse o swy how much
they store and for whom,

Platinum, the ﬂ‘.l_'frm.'l'r Metal
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oplendors sacred and secular

platinum has added luster to art and
commerce. Pre-Columbian Indians
picked grains from streams and, heating
and hammering them with gold, produced
platinum-alloy jeweiry. Advanced artistry
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awaited the 18th-century discovery that
adding arsenic made it possible to melt

platinum, rendering the metal malleable
enough to be intricately worked.

John Cardinal Krol, Archbishop of
Philadelphia (left), holds aloft the first
plarinum object created in Spain: a Petersburg in the 19th century to utilize
chalice made in 1788 and presented to the output of mines in the Urals.

Pope Pius V1. In 1976 Pope Paul VI gave A sugar bowl (above) reflects the brilllance
it to the Philadelphia Archdiocese. of its creator, Marc Etienne Janety,

Coins of a secular realm —imperial goldsmith to Louis XVI of France. In crafting
Russia (above left) — were minted in St it, Janety braved the toxic fumes of arsenic.



just ordinary oxvegen with an extra gtom at hardware, spacecraft fuel cells, or simply

tached-—0),. This platinum converter re in the manufacture ol glass, platinum ol

noves one atom, creating O,, which Is platinom-coated devices are proving in

OIS KV RN T|'||".||.".'|T'_-:!|l.|i-.l||'- i |..-il'.'_|' .I|||II-'.|I|.
that extra atom. When the next ozone mole- “There 1= a continuing demand [or highet
cule comes by, Lthe converter releases the temperatures i sophisticated manufnctur

atom, turning the ozone into two regular ing,” pointed out Nelson Colton, Engel

molecutes of O nard s president, & miy |-| NUMm or Its
While 1 was visiting another Engelhard  allovs can fill that kind of need.”

plant, 1n Carteret, New Jersey, someone ca-

sually handed me a rod of sohd ruby about

, !
ninch and a half arross

HEN YOU RIDE in an automobile
platinum works for vou. Think for a
moment about that catalytic convert
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lained Sal Savarese, general manager ol

the plant. “Thev are grown in indium con system. 1S ceramic honeycombd 1= coated

tatners and are purer than rubies found 1 with a platmum catalvst, As nOXI0US Fases
nature.” Iridium withstands the extremely  flow past, it turns them into harmiless car

high temperatures that the process requires bon dioxide and water vapor
ind there 15 no corrosion to contaminate the 1t 15 quite a task, for the exhiaust contains
pristinge mix carbon monoxide, nitrogen oxides, and a
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platinam-group metals,” said Mr, Sava (el mixture is rich; at other times, lean. bBx-
rese. We turn out

products, some we just make Lo specilica- winter, iTom sart-up to rainc jams Ay

oS aEnas ol ustomized haust temperatures vary [rom summer (O
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or what thev're for,” Automotive catalviie converters account

Whether uwsed in hush-hush milita for the lareest single use of platinum 1o the

[he upper crust of metals takes forn

. v i
IT it =T et T, I.Il:l.-"--l".l.

{ 1 [ S 9 e LE LA
model Phoantom [l Rolis-Royce (1eft)
ast from 22 ounces of plarinuwm. M iche
II'!'.IIII IIIII.IiII ! III. L rt i I
I'-.r'.'-l.:- Ll VT d L I a L
piece as “an investment and novelty." It
% valied af more than $30,00

|:..-. ELLELLE LEE 1 'I."-'- gr f i !'IE i m

right} 5 one o) 4 pair that Won

[ prifeé 1A QO desifm cornpetition tn

| | = F.B
[98 1. More difficilt to work than goid
1
._I it L Bl 1 Ed B | T 1EATT 1 . a2
B i 2 11
Fought into objets d 'art oy stcl

althoreh imsaaimy pecounts ftor ondy 2

- L] 1 -

] (W P Dt CORSLIImIIFIoa i .Iiil
Lt [fed STates, [ ! :I'- 5L (1
I : I I-I I.Irll il i1 I Ly I-I1| q- i Ill 1

nersonal cdoymment gridd WS n

i
thoan adl of il 1l B, ipp i1l triported
| TS 7 WAL

Ll .I'-.I!.I JFLEg i U T o R Il||I_ L'g |_'|'|I "} '.'..'l 'I



United States—and each vearthe U. S. buys  honevcomb or pellets to us, and we strip ofi
nearlv a half of the world’s supply of the the platinum and palladium, chemically
metal. The converters are designed to las Like t

ke the automahile. the humble wood
at least 50,000 miles, & manufacturer told  stove can use the philosophers’ stone. Nor

me: “That is, if thev're not posoned.” mally, between 5 and 30 percent oo hre
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vour car—just put leaded gasoline in the upward, it deposits creosote on the chim-

tank. Even though that proctice is illegal neyv's surfaces—a significant fHre haeard
wite a few car owners do it, to save a few some stoves now offer an option, a cata-
ents 4 gallon. And some—under the mis lvtic combustor contaiming platinum. i
taken impression that thev will get better  burns that smoke in the firebox. The device
mileage—remove the converter enlrery adds about $150 to the cost of the stove, but
|'|1'| HerE o ||!-| cata vt conyeriers 2o LNE User &gls more |'||'-.'.'_ o !l"i-_l| -"5. LIrE WO 1
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to what has been called the “fourth largest IOV ]

nlatinum mine in the world ' Gremint Indus-
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] talked with Sebastian Musco, compam inuim metals nesties in |

JEWOools on the

president, curious to learn how he could op- outskirts of Malvern, Pennsvivania
crate on B Hational basis, sice jankyisds Johnson Matthey Inc., like its compet
are <cattered all over the countrv and thei itor in New Jersev, produces a wide array of

pperators might balk at 1akmmg the me {0 custom-madade platinum products

remove a catalviic canister. Here I watched wire malls with carbide

Mr. Musco explained: “By law, the and diamond dies squeezing quarter-inch
wrecker has to remowve the gas tank, which  platinum-rhodium rods aown to a diameter
means raising the car, It takes 17 seconds  of three thousandths of an inch, that of

more Lo remoyvi '||| CONyYerter |_|,r WS '!'|| i ||:..‘II..! I'I.I'II "i..":r Wire went onto o0mes
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Because it can stund the heat, o
cructhle of iridium, g platinum relotive
cooks an yHrivm-agluminum-gormet
crystal in the plant of Lrtron Ciptical
netic Components (above) at

Morris Plains, New Jersey. This eight-

ch-long crystal took 21 davs to prom
trid will be formed (nto [aser rods for
medical, military, and (ndustriol use

Plarinum’s melting potnt, 17689°'C

(3216" F ). exceeds that of iron by 230

" s b P 3 [ [ R e
degrees. s ability to tolerate Ris
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manufocture of Mgh-grade optical giass
such as that being melted in o platinum

cructble and mived with a platinum

stirrer af the B, Leirts OUptical Works m

Wetzlar, West Germany fabowve right)

.l- - - 1 A
A platinum bushing—a sievel il

j ’ faln Calia
the corrosive effects of th

niadig—TeEsSEsTE

continuotis extrusion of superhot

1
strands of fibereloss at the Moanille

Corporation plant (right) at Penbryn,
New fersey, Rugged vet malleable

miiatinum cgn e rolled into a sheel a

Imdustry shrouds its use of platinum

n-sccrecy. U ew 2ven [1Re 1o admit they
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Young. “And often they delay pateriting
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where it was woven into fine mes

*That gauze 1s used o make nitric acid
a keéyv ingredient of modern fertilizers,”
said Lwvndel Hartshorne, a plant process
eOginesr. “When ammonia and air are
pumped through severgl lavers of the
gauze—a catalyst—they convert into nitro
gen dioxide. That is dissolved in water, and
vou wind up with nitric acid

Movingon, we saw other workmen weld-
ing heavy plabinum-aliov sheets onto a per
forated bottom plate of the same material.
“For fibérglazs makeérs,” Mr. Hartshormne
eaid. "Molten glass will be poured into Lhs
heated box. The hguid glass will then How
through the holes, forming strands. That's
where fiberglass comes from. Optical hibers
are made the same general way
the boxes are platinum because 1t can stand
the mgh melting temperature without oxi

i EullLEC

Of course,

dizing and contaminating the glacs

A bus
the millions of dollars' worth of metals that
flow through the Johnson Matthey plant
Somie of it 15 reclaimed each night. by "“min
g the wash water used to lnunder Lh
workers' coveralls and by chemical treat
ment of the floor sweepings from the plant

And I can attest that the security checks o
| stood

there, wearing paper sandals, while the po

COT i FHATET BT

VISItors an .‘.'-‘.1"”"':'.:'1:- Ercient

{ ] 1
lite sereurity cuard checked my shoes Ton

R

(&

i careful track of

-l-lll"!! |Il WA l.'l:l it
metal detector over me—aone S0 sensitive
that it beeped in alarm as 1t passed over a
supposedly empty pocket of my jacket. The
detector had picked up the tiny staple 1n a
ook ol matches

David Lundy, a marketing manager at
Johnzon Matthey, pave me a gentle warning

that some platinum facts might be hard to

contraband platinum

unearth

“When companies develog
nique in this business, they often don't tip
their hand by patenting it." he said. “Thev
just start using it, not letting the competition
cnow. And yvou'll probably [ind companies
that won't even admit that they uye plats
irtly from fear that it will be stolen

ut they worry, too, about the safety of their

a new tech-

i
|

emplovees during a robbery altempt

He wa Though | was hosmtably
received when I visited the Gillette Compa-
nv, I was not shown the machine that putsa
tough platinum-chromium edge on their ra
gor blades, (OUn the other hand, most of thetr
top executives ad not seen it either

Inside the

.
L reni

secret machine, 1 learned,
atinum-chromium
nlate. knocking off atoms of those metals

argon 2as bombards & p
that drift onta the edees of the razor blades
| he process 15 known as sputtering

I Lthouerh vou rush to the

Fausse
hathroom L a fortune 1n old razor

tetare




You should know, first, that the
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Llades
1 hun-
dred atoms 1n thickness, It might be worth a
hundredth of o cent

Today, platinum goes underwater to help
solve d profdem that has plagued mariners
for more than a century
1 di=
irom the

In =alt water a-ship's hull acts a3
Hows

metal (anode) throueh the sea-

charemeg battery. Current
IR NE A BN
waler {electrolvie) Lo the less active metal
,such as from an mon rudder to a
deel hull, Corrosion takes '_;'I.I'.'r where thi
currend

raotem, plates of zinc are

I
n
hull, Since 1t

leaves the anode. To combat the
attached 1o the
15 more active than iron, the
DeECOIme: rI'Il' metal IToI

sacrificial zin
which the current flows. But woe to the
.-.:'|-- |ln'-l:'. r-_|-: :-e'l|l.. 21T .'.|:|"
it clwindles away

b | P, 1 g X | ] 11 L
N asvstem deviced by Eneelhard. nnodes

fad with platinum areinstalled on th
A carefully controtled current 15 sent fron
the ship's electrical system through the an
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organisms that clog their water inlet pipes

| he standard
vidlving deadly chlorine gas into the water to
kill the orpanisms. Another device using
inoddes converts the salt
i seawiter to sodium hypochlorite by elec-
trolysis. 1t prevents the growth of manne
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VEN WHEN IT simply lies coddled in
a vault, platinum can play a valuahle
role. In Gaithersburg, Marviand, near
the nation's capital, the United States
Bureau of Standards is the guardian of a
platinum-iridium allov cvlinder weighing
one Kilopgram. Now and then it leaves ils
pecial journey to Paris, where

it is checked against the eguivalent inter-
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Lalee that Rulogrram weight, a great deald of
platinum lies around 1in vaults

doing nothing exciting. Especially in Swit-
rerland, where Zurich vaults hold

ransom of this precious metal

the worlcdh's p

i KINgs
; Flatinum 1n-
gots, typically weighing from one to ten tros
ounces, rest in safe-deposit boxes all around
the world
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A lifeline for patients with heartbeat irregularities, a
pacemaker (left) discharges electrical impuises through
platinum electrodes on the tips of leads, or wires. The
leads, threaded into a lorge wein, terminate in the right
veritricle of the heart. Platinum’s tnertriess and
conductivity make it the choice metal for such tasks.
Displaying one of the bright hopes in the war
against cancer, a worker garbed in protective clothing
cradles a dish of cisplatin at the Johnson Matihey
plant in Malvern, Pennaylvania (below). The cancer-
combating property of cisplating a piatinum-based
drug. was discovered in |968 by Dr. Barnett P..::I.lluntlfr‘g.
professor of biophysics at Michigan State Dintversity
(right). The mouse he holds in his left hand will die of
a tumor in several days; the other, also cancer-rididen
bur injacted with cisplatin, should enjoy a normal
life span.




York Citv's World Trade Center 1 watched
businessmen buy and sell “paper platinum”
on the futures market. “Both platinum and
palladium are traded here,” explained
Michel Marks, chairman of the New York
Mercantile Exchange

Platinum's value usually 15 three to four
tmes that of palladium, and bolh melals
follow theups and downs of gold. When in
flation sweeps the land, platinum and pal-
ladium rse. Platinum's free-markel price
normally . but
now and then it ciimbs much hgher. In 1980
it zoomed to 51,047 per trovounce. In recent

hovers just above that of

months it has averaged 5425

I'he United States government stockpiles
platinum metals against the dirgé day when
war might come and shut off the pipelings
from South Africaorthe US55 R

Germany learned during World War 11
how essential were platinum metals; they

were desperately needed to keep electrical
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and for the manufacture of explo
sives. Most of the platinum producers were
at war with the Nazi regime; only Colombia
was not, but after 1941 its entire production
wias committed to the United States
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[n spite of the
prtishintelligence operatives
managed o smugele almost hall 8 ton ol
platinum out of the remote Colombian jun-
gle before Lthe illicit flow was finally cut off
v IMaY Lhie
Linited States will join the ranks of major
platinum producers. Eighty miles south
west of Billines, Montana, lies a peologic
lormation ven Africa’s
Bushveld Complex. Since 1967, exploration
of this Stillwater Complex has
Promising ore assavs

Manville Corporation, Anaconda Miner-
als, and Chevron Resources Company are
partnersinone project. "It would be the only

ome, though. when
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palladium mine in the world,”™ said Michael
Sharratt of Manville. “The oreisthreeand a
half parts palladium to one part platinum.”

But climate, mountainous terrain, and
stiff environmental rules—the complex lies
in national forestlands—hinder the project’s
development. Few roads traverse the area,
and drilling equipment is often brought in
by helicopter or skidded in over the snow in
winter months. And there are lots of winter
months—the work season extendsonly from
late June through September

When will the Stullwater Complex start
productng? Mr. Sharratt refuses even to
harard a guess,

N 1842 William Grove, a British electro-
chemist, created the first practical fuel
cell—the device reinvented in the 19305
and now used 1n spacecraft.

Both Grove and NASA depended upon
platinum to catalvze hyvdrogen and oxyvgen,

Technology prefers platinum, given its
durability and high tolerance for heat and
corrosion, ag shown by an array of wire,
tweezers, crucibles, and a bushing (left).
In o dental laboratory, platinum foul
conver's a base for o porcelagin facket to be
fired at 930°C {1700°F) {abowe). A
hundred-atom-thin laver of platimm and
chromium keeps razor-dade edges sharp

Platinwm, the Miracle Meial

making them give up electrons, thus creat-
ing an electric current.

Think of the exciting possibilities of a de-
vice that can be fueled like an engine vet acts
like a battery. Quiet, pollution free, and
moreefficient than old-stvle plants, fuel-cell
pilot projects are under way now in such
unlikely places as crowded Tokyo and busy
downtown Manhattan,

Platinum played perhaps its most bizarre
role on a busy London street one September
day in 1978, when Georgi Markov, a Bul-
garian defector, was wounded. His assassin
used a minute platinum-iridium pellet im-
pregnated with poison. Mr. Markov died
four days later, under mtensive care in 5t,
James's Hospital,

If the pelletin his thigh kad been madeofa
less inert metal, doctors might have discov-
ered it dunng the four davs that Mr. Markov
survived. But there was no inflammation
caused by biological rejection to alert them.
The case has never been solved.

Yet platinum can be a lifesaver too, In
1962 a Michigan State University biophysi-
cist, Dr. Barnett Rosenberg, set up an ex-
periment to see if an electric current would
inhibit reproduction of bacteria. Success:
The bacteria stopped reproducing.

But, unaccountably, when his research
team turned off the current, the bacteria still
would not reproduce!

“Wee'd used platinum for the electrodes,”
he told me, “because it's a good conductor of
electricity and it's relatively inert, But that
first experiment gave us a clue that the effect
had something to do with platinum itself,
rather than with the electric current.”

Miany experiments followed. along with a
dawning hope that something useful in the
fight against cancer would result. Finally
the drug cisplatin was synthesized—two at-
oms of chlorine and two molecules of ammao-
nia, connected to a core atom of platinum,

“It's a chemical compound known since
1845," Dr. Rosenberg said, “though its bio-
logical activity had never been discovered.”

The National Cancer Institute tried cis-
platin. Their tests were successful, and so
were those of the prestigious Institute of
Cancer Researchin London. Platinum com-
panies and research laboratories supported
the effort. Cisplatin's iwo most serious side
effects (it was toxic to the kidneys, and it

103



causcd extreme nausea) have been mini-

mized, Now it is in use all over the world

“We still aren't sure how it works," Dr
Rosenberg said to me, "though there 1= gen-
eral agreement that, in some way, it attacks
the DN A chain in a cancer cell. For testicu-
lar and ovarian cancer it has been remark-
ably effective.”

Platinum-—it can do so0 much more than
gold. Yet it bes, almost unrecognized, be-
neath the golden shadow. Will it ever come
forth? There are stgns now that it wall,

In London. on fashionable Bond Street,
the Platinum Shop deals exclusively in plat-
inum jewelry., In Pennsylvania, Johnson
Matthey Inc. is creating a well-equipped
workshop where jewelers can learn the plat-
inum craft

Platinum and palladium investment in-
gots are appearing in brokerage houses, and
a futures market is being established in Ja-
pan that will deal only 1h platinum.

[ndustrial use 1= still on the rise loo
British newspapers recently reported that

Notes and price tag in the
upper registers distingutsh g
platinum flute plaved by
Albert Tipton, chatrman of
."‘|._|'i'|iI|L'-'|. Music ot Kice
U'niversity. He also owns ths
wood, silver, and gold fiutes
arraved on the table, but credits
nlatinum with a “richer tone.”
Cindy 20 or so platinum flutes
exist in the world, echotng the
preciousngss of the maetol called
preferable even to gold tizedf
by the I8th-cenitury French

hemiial Antoone Lavoisier

leaded gonsoline would be hinned in Crreat
Britain and urged the rest of FEurope to do
likewise. Inevitably, the next step would he
installation of catalbvtic converters—a huge
new Luropean platinum market.

Future gses for the platinum fanmily of
metals are still coming to hight, One exam-
pie: Photochemists hope to use sunlight
to create hvdrogen for {uel from waler,
and platinum-metal catalysts will he
Instrumental

As industry becomes more complex and
mare saphisticated, efforts continue to make
metals stronrer—and more corrosion resis-
tant, for corrosion costs the United States
billions of dollars ¢ach year.

Platinum and its alhed metals can help,
wherever strength and durabibity offset
the extra cost. Surfaces coated—or even
sputtered a hundred atoms thick—with a
platinum-group metal may be the answer

And the catalvtic uses? Who can envision
what miracles the philosophers'stone will be
performing by the end of the century? L]

NEWVOLUMES OF RESEARCH REPORTSN AVAILABLE

The 14thand 1 5thinthe Nanonal Ceographic Society s seres of Research Beporty summanze the re
sitlts of 151 scentific projects supporied by the Society in 1973 and 1974, These reports, compilled by
Iohn S. Lea and Nancy Link Powars, review investigations in many felds, including genetic studics of
Darwin's {inches in the Galapagos [slands, & survey of ancient shipwrecks in the Medilerranean. the
ccology of hhons in Kenya, and a resurvey of the heart of the Grand Canyon

Copies of these lntest volumes and the other 13, covenng propects stiarted in 189 and the subsequent
venrs through 1972, may be ardered st 57 .50 cach, postage paid, by wnting Dept. 61, Natiomasl Geo-
graphic Society, Washington, D. C. 20036. Request later billing if desired
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Wildlife as Canon seesit:
A photographic heritage for all generations.

[he Mauritins olive white-eve 15 one of 11 sur us the heauty of this bird and its environment,
viving bird speces native to ‘-.I 1 '1'.||i'i~-. wihich moving us to a deeper undeérstanding of nature
was once the home of the dodo and some 25 othe And understanding 15 perhaps the single mos
birds that are now extinct I:'Hl of the 11 sur- important factor m saving the Maurntius olivs
viving species, seven, including the white-eyve white-eyve and all of wildlife.

are endangered

The Maurtius olive white-eye could never be
brought back should it vanish completely. And
while photogrraphy can record it for posterity,
T I_]'_-1',j-|||';.1||l_;'. |_-|'_- -TII:L[|:1|||I'-. Cin :!1-|_1| v 11
and the rest of wildhfe.

The higgest threat to the white-eye 12 loss of
habital. It s restricted o a shrinking remnant
patch of indigenous vegetation on which 1t de
pends for § h as nectar from flowers. Many
of these native plants are themselves threatened

An imvaluable research tool, phologaphy can an 0“
help save the white-eve as well as its life-sis-

taining habitat. In addition, photography can bring Images tor all time
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AUTOMOBILE

I recently bought a new car from one of the Japa-
nese mutomakers featured in vour article ( July
19831, | wanted to “buy American,” but after
reading product-comparizon studies and test-
driving & dozen or so cars, it was obvious that, for
the money, the Japanese manufacturer had the
better product. It is unfortunnte that the U, 5.
nirto industryisin such dire straits, but this iz free
enterprize, and if it takes a foreign country to
show us a better way, so be it Let's stop cryving
about our losses, plek up the ball, and get going!
Stephen Johnson
E Gitroy, California
[ was surprised and pleased (o see my name in the
automohile storv, but it gives me undeserved
credit. I'was chief designer for the [Cord | comipe-
ny, and-assuch | was responsible only for stvling.
(reorge Rublin was chiel engineer, and the |ay-
out of chassis components was his responsibility.
What was different in the 1936 Cord from the
1620 was placing the transmission ahead of the
front axle. This resulted in almost perfect weight
distribution for a front-drive vehicle,

The electric shift wos a2 Bendix Invention.
With the rransmission out in front of the radiator,
it would have been difficult to rig a direct-shift
linknge. With the electric device all that was nec-
essary was to connect it with winng.

1 have been in this business since 1924. Con-
gratulations on a very interesting storv.

Gordon M. Buehrig
Crrosse Pointe Woods, Michipan

Asane of many “hooked on cars,” T would like to
preint out that the car being destroyved on page 21
B nola 1962 Chevrolet but o 1968 Chevrolet. The
two model vears differ significantly in the posi-
tion of the rear bumper. Gary Danksl
Mount Roval, Quebec
Unless T am mistaken, the automobile being de-

stroved is i1 1965 Chevralet.
Michael Matthews

Sacramento, Californin
That is at least g 1967 Chevy the yvoung lady is

shigging away ak Gloria 1), Swalgin
Waterville, New York

The peryom who pbtarned the junkey for the fair
idendified il a5 a 1982 model. Other readers ciite
vears as late ay 1970, General Motors sayvs 1068

The story on the automobile was delightful and
most informative. In its historical and develop-
mental aspects, however, it neglected any ref-
erence Lo the automatic transmission, which
expanded the numbers of women drivers!

Jerome Apfel
Narristown, Pennsylvania

On page 29 of vour July issue vou quote Herr
Rainer Paulsen, engineer with a West German
transpori research association. as saving, “A
coal-gasification project now under construction
could rase [the methanol production of West
Germany]| to eight million tons, enough to run
onlv 3 percent of our 25 million vehicles.” T mn
through some quick caleulations and came up
with the astonishing result that German drivers,
on the avernge, must drive their vehicles same
00,000 kilometers (185,000 miles) per vear,
enough o take them three-quarters of the wayv to
the moon! That's very fletssrg, indeed.

Laselo Tetmajer
Butte, Montann

Herrv Pauisen agrees his figures werve high. He
was calculating methanel wse by ghk-mileage,
Juel-ingfficrent vehicles such as buses and taxis.

UNDERSEA DESERT

I was gratified to read vour July 1983 article on
the denizens of the Red Sea. Your caption stating
that the stargazer generates up to 50 volts, and
speculating that the function of this electrical dis-
charge is to “detect” prey, must seem a-bit incon-
gruous to scientists who study electric fish. This
high voltage i= on the order of o thousand times
greater than that produced by those fish that are
documented as using electric discharges for elec-
trolocation. The stargazer uses its potent electric
organs to stan it= prev. A secondary function of
the discharge is to shock would-be predators or
carvless scientists; as this researcher can attest,

Richard F. Martin, Ph.ID.
Unmiversity of Washington, Seattle

WALE=>

It 15 with deep regret that T eriticize an otherwise
perfect article on “Lyric 'Wales” (July 1983),
However, as a member of the Richard T Socl-
ety, I must take exception to the author's claim
that Henry Tudor “hard a legitimate claim to En-
gland’s throne.” Not a drmop of English roval
blood was inherited from his paternal ancestors.
Az for his maternal side, it i= true that the Beay-
fort line was descended from Edward 11T third
somn, John of Gaunt, but they were the children of
Ginunt and his mistress, Catherine Swynford. Al-
though Richard TT may have legitimized the fam-
ily, one hears rumors that Richard bestowed this
miraculous legitimacy under the stipulation thin

Nattonal Geographic, November 983



EhRey never gy chiimm to the throne But, even if
they were Il.'uEJL;i.L’.r.. Pador's psuedo-cliim to
Eneland’s crown was inferior to Richard [T1's

Tim Woods

Hewitt, New _!-I,'FTI_"-

Chough Hemry Tudo fitm Lo [he throne toal
indeed tweaker than Richiard's, thal does wol
makre of |.'|'r'|-__'!'rrl:.r'f_ vimce e was Mie st moie of
the Lawcastrian fine, And John of Gownt did
PN 1.-|.. murry e ‘heguliful” Lalhverine, eVEn
LA '|I|.. i was after ety chidren were (orm
Henvy was wot the ondy one Lo gain the irong
guerttonably. Henry IV and Edward £V are ol
examples, as well ay Kichard himself, stnce His
pain oF 1 soas surroteneded by sispicbois dedih
11|IIII'I.IIJ-_-'|'.-:- '-'|Z_'-I'~:_'IJ HI'_...IE Hodeson's suceinct
viel comprehensive article. Wales 1= a hodge
podiee of dens, personahities, and bpckground
howadd by a common fabric that is the Welsh L[HIT-
it. Hiowlgsion |||'|.l_'||].-_-|] i excellent insight ol
this enchantéd country, both for the umnitiated

gl for the jamiliar regacler

BoEvin Lo

Petershure. Indiana

[t is particulnrly disturbing that your photogia-
pher saw nothing incongruous and olfensive
aboyt the voung couple on the Rhossili Bay coasl
mnl thelr portable stereo with speakersas large ns
their heads! Heavens, even the sheop appesr- b
e distracted by it
Mrs. I smes B Kiessiing
Friendswood, Texas
UNIVERSE
Your article “The Once and Futire Umverse™
| June 19835 was masterfully done butl quite un-
convinting - Do you really expect me to beligve
that Wehster's Unabrideed ictionary come
[fom an explosion [in space]?
Renton Maclachlan
Poririd, New Lenland

Nowhere do | fing an explanation of I.‘-'- '--II--'.'-

ing: At the time of the big bang 15 to 20 billion
vieers ago, there was a singulanty that e "'.,.--lallll ol
with incredible speed. With our far-advanced
iechnology we can now hear the radio signod
[rom that hig bang. But do we really * Since those
denils were born, they have traveled steadily
for all those billions of yvears, and now we heér
them hered How did we and our galaxy get to Lhis
point in tme and space whead ol Lhose

racio siepnalsy

lrene . MeClenaghan

Piedmont, California

Fhe b -'J_-__' raund radladian thal e yead a1 rd i
ienali fulls the wnrverse ay atr f5lls a bailloon. Wi
did NHof arritie al fhps gorml m fined s T
ahead of the signals; we are bathed in them, much

i id ll-l'llll.' ErE |I|'.II .-'-'r'..'.'. |I|I'.I: --I:!'l Il"lrl !l.I I .I.‘

Ve mitpers .f'r i

AL
LCHSe )

Think
before

you strike.




The Boeing 757 is the most fuel-efficient jetliner in the sky. In passenger comfort, it is superior
to other airplanes its size, Here's the ideal mateh of advanced technology and passenger conven-
wnces, [t's one more way Boeing is helping to keep air fares one of the world's best travel values.

RIACE BRONZES

In the article an the Rigce warriors ( June 1983)

the author savs there has been no trace of a =hip

found to this day. In 1981 skin divers out for fish

spotted o wreck 100 metlers from where the two
branzes had beeh found

Yunni= Apsouris

Athens, Lrreece

Fuvther exqaminalion and arian il FH D |"!I|' Mre
whreck dedermened hrat the shap was a golleon
from g much laley prrind

TASMANIA

Plense allow me to provide the happy ending to
“A Wilk and Ride on the Wild Side™ (Muav 1983),
A change of government, some legishaton, and
the High Court of Australin’s dectsion on Julv |
have ensured that Thsmania's cobthwest will re-
main & magrificent unspoiled wilderness to b
enjoved by future generations.

Laecd b Chsoen

svidney, Australi

ETHIOPTA

Cin page 635 of the Ethiopan article in May 1983
Those "wondrous ¢astles umgue on the African
Continent” were designed by Mortuguese survi-
vors of 400 crusader-like soung volunteers whao
prswered the appenl of Ethiapia for help aeainst

Muslim invaders in 1541 Dom Cristovao oa
(amn, 24 (sen of the Gregt Admirdl who found
the way to Indin), wis their leader. This gallpm
corps settled in the country, butldine those ras-
tlie=, twa-storied mansions. and bridees
J. Manuel C. Cergueira
Lishon, Portuiml
ETLC
[ vnjoy the GEOGRAPHIC 85 a well-researched . in
tellectunlly honest work and have been reading it
IToim cover to cover Tur many vears, [ real
care what other readers think gnd Bnd same of
their opinions offéensive. May [ respectfully sug
gest that Members Forum be discontinued
1.1, Lenko, M. D

Hodnton, New Jerses

v don i

[ have anew hushband. When he asked me tomar
rv him, the st thing  nsked wasdid he take Na
TIONAL GROGRAPHIC. He did—I did marryhim
M. . W. Ufford
Letsbori, Flornda

Letters showld be addvessed (o Members Forum,
Yalronal Geopraphic Mapavine, Box 37448
Washington, 0.C. 20013, and should ineluds
srnder s address and Leleplione niumber. Not ail
lettery cam e wsed. Thoye that are will often by
eelited and excerpled |



j % |.'|-il-iI i

still

og for the ect gift?

ational Geographic Society member- To give membership this Christmas,
Nahap 15 sure to please evervone on complete the attached form and maal with

vour gift list . . . relatives, friends, vour dues in the envelope provided. Upon
and professional associates. Although request, a gift card will be sent to each
inexpensive and easy to give, it's a gft that person you list. If the form 1s missing,
vour recipients will open with pleasure write to:

each month of the vear . . . when NATIONAL \'Iiltlﬂllﬂl
L N

GEOGRAPHIC I:rr'r:_lz-s the world and all its . G, :
wonders into their homes, Lﬁ*{]gnlpi]lﬂ H{]Clt‘t},

Washington, D, C, 20036



On Assignment

'TH' CAPTURE the spirt of an American
folk art, the wildfow!l decov, photogra-
pher Kenneth Garrett {above: spent three
winters i frngid waters. ""To show each decoy
in the bird"s natural habitat.”™ he =says, “I spent
a lot of cold davs iik'iau.; like a duck.™

Crarrett and author George Reiger, conser-
vation editor for Field & Stveam magazine

and 4 decov expert, discovered a darker side to
the art—thieves attracted by rising prices
“Some collectors wouldn't  allow photo-
graphs,” Garmett savs, "afraid of losing their
insurance if decov pictures were published.”

A University of Virginia graduate, Garret
has photographed subjects in Mexico, Colom-
bin. South Africa, and Alaska

verrs, designed the Alaska stamp,

Une of the things we are proudest of is the quality of the art
that illuminates our pages. This vear two of our artists were
chosen by the U, 5. Postal Service o create commemorative
stampes, to be issued in 1984 for the 25th statehood anniversa-
ries of Alaska and Hawaii. The public’s first look at the Ha-
wail siamp is on this page, It was painted by Herh Kane, p
native Hawanan, whose spectacular historicil paintings are
featured in this 1ssue. Staff artist Bill Bond, who has contrib-
uted to aimaost every issue of the GEOGRAFHIC for the past 17

Hawai Starehoosd 1959 - 1924

LA T, NOST ) REOEEY B dFiiiEi Uik P PHOTSEARPFHEE 10T FH

EhILAT

AERE LANATHIT BARE 87 DD SiElE. ITAWFE & 0. 0 eOETEL REEVICT



...Creators of Timeless Beauty




Thanks to you,
Andre’s crawli
re's ing.

Andre was bormm with brain
damage that left him without any
muscle control. At five months old
he could barely push himself up
on his elbows No one thought
he'd ever walk

Until the United Way stepped
in. Thanks to you, the Linited Way
was able to provide the funding
that helped the Cerebral Palsy
Center near Andres home: give
him the countless hours of thet-
ary he needed.

Soon Andre began crawling
And now, a yvear and a half later,
he's 'walking like other toddlers
his age. Give to the

Unlted Way.
w” |t only works
united Wav  hecause of you.
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