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of the earliest chapters in the American

family album, reliving that turbulent
tme when European powers were contend-
ing for the great prize of the New World

It is a fitting close for a vear in which peo-
ple seemed more intent than ever hefore on
Anding a secure identity. It was no surprise
that one of the most popular articles in 1977
was the storv of a young man's trek across
part of the United States in search of “the
certainty he once knew."” In the end, he found
a reaffirmation of old values.

NMNor was it a surprise that our members
responded with such enthusissm to our pre-
sentation on the Wild and Scenic Rivers Sys-
tem—opart of a continuing inventory of
America's natural heritage that commenced
with the wilderness regions and will continue
in 1978 with the wildlife refuges, and later
the national parks. From colonial times an
abiding fascination with wilderness, and with
the vast and varied landscapes of our con-
tinent, has been an integral part of the
Amencan national character.

The rediscovery of beginnings mvolves
facing unpleasant truths about the past, as
well as achievements, This vear we recounted
the tragic epic of Chief Joseph and his Nez
Perces. In our own time his winged words
seem to bespeak the conscience of all men
Again, this storv was high in reader esteem.

Articles that bring alive the ancient past—
those on the Celts and on the dazeling trea-
sures of the Egvpt of the pharaohs—elicited
a widely favorable response. Part of their
appeal, I feel, is surely due to the sense of con-
tinuity that they impart, the realization that
our cultural and intellectual endowment runs
deeply through the past.

The editors, writers, and photographers
who produce yvour magazine have alwavs
thought of NATIONAL GEOGRAPHIC as being
a mirror of its times, reflecting the changes
through which we pass. That we appear to be
in step with change is evidenced in the grat-
ving membership total, now almost at
10,000,000, and by the record number of new
members who joined us this vear.

Now in its ninetieth vear of publication,
perhaps the GEOGRAPHIC itself represents a
small part of the continuity we all seek from the
past. Surely that is a goal we strive to achieve.
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Reach for the New World 524

(riving up thelr centuries-old cargoes ar lasr,
drowned shipy vield fresh insights into the
sertling of the Americas. Histarian Mendel
Peterson telly the story, with photopraphy
by David L. Arnold and paintings by
Richard Schiecht.

“History Salvaged From the Sea”

A double-sided supplement (o thiz [isue
fraces Spain's incredible conguest of rwo
L'Frﬁ'l'l:r continents, and the sometimes
successful attemprs of her enemivs—chiefiy
Englaond, the Netherlands, and France—to
fake them away from her.

The Voyage of “Brendan™ 769

Fimaorhy Severin and a daring crew add «o
new' dimension to an old controversy: Could
Irish monky in a leather boat have reached
Naorth America nine centuries before
Columbus's world-changing vovages?

The Year the Weather
Went Wild -qq

Braving blizzard and heat wave, drought
and downpour, Fhomas Y. Canby and a
feam of phaotographers examine the causes
and consegquences of 1976-TTs record-
breaking rantrims.

Japan's Amazing Inland Sea 830
Sleepy villages and o vast national park
somihow coexist alongside southern Japan’s

throbbiag factories and busy shipvards, By
William 8. Eliix and James L. Stanfield.

Australia’s Feathered Plavboy 265

Whar bird steals blue clothesping, builds an
ingenious hideaway with palnted walls 1o
artract ax many as hall’ a dozen mates, and
then shrigs off all the responsibilities of
parenthood? Picture siory by Philip Green.

COVER: Undaunted by the North Ailantic's
ice, fog, and gales, "Brendan' nears the
coast af Newfoundiand (pages 7T69-797).
Phatopraph by Nathan Benn,



Drowned cargoes surface to document the 2 50-year
strugele between Spain and her rivals in their
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Paintings by RICHARID SCHLECHT

N A GREAT CORAL RAVINE twenty
feet under the sea the glass beads ghisten
like tiny gems in a mine shaft. A< T ap
priech the bottom, pinpomts ol irides-
et blue, green, lavender, and gold hicker
among the dark crevices of cornl

[t is a ¢coloriul but sobering sght, for it
spienks of long-ago trugedy. The beads belong
to the cargo of a salling ship lost during the
midl-15th century, probably with all hands, an
the treacherous reefs that surround Bermurda

Yet there is an even darker siude 1o the
wreek, one that transcends acoidental loss of
human life. Among the profusion of beads |
recoimize ominous shapes: the distinctive
copper arm bracelets known to hstonans as
manillas {right). In exchange for these oma-
ments, once manufactured by the hundreds
of thousands in Europe, African chieftains
delivered people, sometimes of their own
tribes, inta the hands of slave traders bound
for the Americas

What lLies benesth me i= 8 monument to
human cruelty and greed—gpart of the cost of

SHIPPELD .I‘ruiui' .-Un:.!' [ LJIJ"J

cannons bear a message! fdevelopment of the New World,
The ship they sank with off "'-r'L_l ane knows how the slave ship came Lo
Bermuda in the mid-1700's grief or whether anyone survived the wreck.

| suspect that the vessel was an escort for

aite drobably D UViNE
was probably Dulch, vy other slave ships rather than an actual carner,

for trade n the Americas fnr 11 wis armed with more than two dozen










cannons, probably too great 8 burden for a
normal slaver. Maost likely the ship was boand
castward, relurning lrom a proftable vovage
to the Carthbean and heading once again for
the Netherlands before returning to the West
\frican coast

Whatever the circumstances, the discoven,
15 4 major one in the continuing search for
clues to America’s past. Dubbed the “Manilla
Wreck™ by its discoverer, veteran Bermudian
diver Harrv Cox, the ship represents the
largest known  collection of slave-trade
currency, in the form of barter beads and
manillas. Further salvage of the wreck will
uncioubtedly shed wvaluable heht on an in
human but nonetheless significant aspect of
New World empire

UCH DISCOVERIES paint an increas-
ingly graphic picture of what 1 call “the
reach for the New World"—the period

ol two and a hall centuries between Colum-
bus's hstoric landing on the island of San
salvador in 1492 and the decline of Spanish
power in the Americas. During those turbu-
lent, heroic, and often brutal vears the New
World served as a vast arena for the Old ina
struggle in which both paid a terrible price

Nowhere is the price more thoroughly item-
zed than among the maritime victims of tha
tistoric struggle—the countless ships whose
remasns are sirewn across the ocean foor of
the New World,

Uver the past 25 vears 1 have explored a
greal many of those wrecks for the treasures
they contain, treasures not in a monetan
sense bul v terms of kpowledee. In mam
cases arfifacts recovered from the sea are far
better preserved than thase ashore In addi-
ton, they can often be more I sl datied
through records of marine disasters. To have
such exacl dating adds immeasurably to the
vadue of certamn finds by establishing their
relationship in historical patterns

I tend to think of every shipwreck as a
combination lock, a unique set of tumblers
to be arranged in proper sequence for access

I'he author served as Curator of the Division of
Historic Archeology and Director of the Under-
water Explomation Project at the Smithsonian
institution in Washington, I C., until 1073
Educated at Vanderbilt Undversity, Mr. Peterson
15 0 specinlist in ancient and medieval coins, and
an experl in naval history

TOCKPILE of glass beads
(facing page), found with the

18th-century Bermuda wreck,
was the comn that delivered
Africans into bondage. The ship,
possibly an escort for slave
carrviers, also vielded a glass
intaglio from a seal showing St
Creorge and the dragon (above)

Salvaged artifacts
graphically recapture a fierce
competition for New World
trade. Spain asservted a
monopoly in the Indies after
the monumental vovage of
Columbus in 1402, while other
nations, chrefly England, France,
and the Netherlands, successfully
challenged her power.
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OMBING the bones of a

16h-century wreck, a diver
works an air [ift. Spaniards
bhent on salvage, as tn a 1626
drawing (facing page), used

free-diving Indians and Africans.

ta the vault of knowledge within. While 1
share others’ excitement over the mere
thought of sunken hoards of gold and silver,
I have come to value the sea's gift of knowl-
edpe &= a greater trove of buned treasure

OLUMBUS, of course, was not the first
European navigator to lay eves on the
New Workd, We know that the Vikings

preceded him, and it may well be that they

followed in the wake of others. One fascinat-
ing possibility, explored in the following
article on the legendary vovage of St. Bren-
dian, i= that seafaring Irish monks reached the

New World in the sixth century, some 400

vears before the Vikings.

But from all the evidence, such visits were
short-lived. Tt remamned for Columbus—an
Italinn genius saifing under Spanish colors—
to inspire what was to become the greatest
land grab in history.

At itz outset at least, the reach for the New
World was essentially a twafold effort: one by
Spain to bring home the wealth of the Indies,
and the other by rivals, notably England, to
relieve her of that wealth, Hardly had Colum-
bus returmed home with his breathtaking
news of lands bevond the sea than the race to
plunder them was on

The first round went to Spain and Portogal,
who promptly claimed the New Waorld be-
tween them With the Treaty of Tordesillas in
1494, based on a papal decree, they agreed
upon a north-south line through the West-
ern Hemisphere, reserving evervthing east
of the line for Portugal and evervthing
west of it for Spain. In effect the treaty de-
clared all of North America a Spanish colony

Spain’s rivals would have none of it Dur-
ing the next two centuries England, France,
the Netherlands, Denmark, and Sweden all
established footholds in the New World and
took to raiding one another's claims. The first
casualty was Sweden, whose small colony in
Detlawnre was abandoned in 1635 under
Dutch pressure. Denmark did better, holding
out for more than 200 vears in the Virgin
Ishands until the United States purchased the
Danish portion in 1917,

spain. was the principal target of early
attack for an obvious reason—treasure. While
Portugal struggled to finance her colonies in
the New World, Spain reaped enormous prof-
its from hers and  [Comdinued on page 733)
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The slave trade:
shlplfmds of agony

’l"'E.T MIILION AFRICANS or
morve endured the hovrors of long
acean cvossines Lo New World mrnes
and fields from the late 15th through
the 10th centuries. Eariy shipments
supplanted native Americans
decimated by disease and overwork
under the Spanish voke, Portuguese,
English, Dutch, and French
miaraiaers pought thetr victims on
Africa's west coast, then chained
and crammed them (ke cordwood
into their ships’ holds. All told, a
staver Like this one from an
18th-century English engraving
(above) could carry about 450 men,
women, and childven. The death rate
sometimes exceeded 20 pevcent. In
the Caribbean, Mexico, and North
and South America, survivors were
hevded to the auction block—
passport Lo labor on a plantatlion.







(Contimued from page 728) fought a running
battle to hang on to the lool

I|I|' Hory ol Halk -"|I.1."|.:'-:’I treasure zalleons
15 A familiar one to readers of NATIONAL
LEOGRAPHIC. The specnl map supplement
Colonization and Trade in the New World,
which accompanies this issue, traces the
histornc routes of the galleons and pinpoints
major wreck sites as well as the principal
ports 10 the New World, The reverse side of

e S lement CEDICELs & & Lisn Both aboyve

and below decks, with the types of cargo that

Howed ¢ast and west goross the Atlantic,

OR ALL ITS VALUE. trensure was
merely the spur to far more valuable
tracte to come. As early as the beginning
1 the l6th century, Spain was importing a
varety of New Waorld produocts amnd  raw
matertals from across the Atlantic in the
nolds of her Al n||||ln A poodd 1 IMEnY O
those ships, including San Antowio, nevel
reached home port
."«I;r- met her end not far from the site of the
Manmilla Wreck on the same reefs that claimed
i |- s of other transatlantic vicims
Bermuda stood both as a beacon and barries
across the favored route home to Europe on
the westerly winds. Like manv, San Antonro
ritised the Anal landfall in the New Warld,
onlv to founder on 1 |.||_ VAT Wwas 1621
For a month one summer 1 explored San
Antonmto’s remamswith lTeddy Tucker, an au
thority on Bermuda’s history. Gliding through

CT¥5 i water at 30 feet, we found the sh B

well-preserved cargo laid out among the caral

heads almost as if for nepeciion

Line caloriul itermn stood out among the rest
L block of bright blue material the size of a
large paving stone, with a slightly pebbled
surface. Inspecting it with Teddy, I suddenly
realized what it was: a chest of indigo dye
whose boards had rotted awav and whose
ontents, 1n the shape of uniform balls, had
been  fused together by seawaler | eedicdy
pointed at a small area of the surface, and to
my surprise | noted several mgerprints
cbhvinusiv those of the w arker who hai [t ke
he indigo more than three centuries earlier
in the end San Antonio -|I'-|I|-|'-' s mnol

oniv with samples of her cargo but also with
a look at life aboard an average 1 7th-centurs
ship, During a LAY s diving, Teddy and 1 dis

covered fragments of tanned hides, pleces of

1_:‘” WWND AND LOST: Gold cross

indded with emevalds worth

more than N2 000 15 the most

'I.llllI|I|I|I.I|I|IIIII'II J!I:li'_r I.‘- |_|-|I. ;||!"-|_-._'I_".IIJ”||' II-:.Ir-:l.
recovered from New World walers
In a Bermuda museum in 1975, a

thief pulled an incvedible switch

substituting a plastic imitation.
The real cross, photographed in
1070 (above), is still missing. In
exchange for South America’s pold
aid emeralds. f:'l,-;r.'r‘!';-; cent bace
mere rinkels. Brass medals and
crucifix (facing page) were bound
Jor Mexico
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RIMMING with history,

a fancifully decorvated jug
carried by English colonists
bound for Jamestown sank wilh
the Sea Venture, wrécked in 1600
aff Bermuda, The passengers
made it to shove and a few
became permanent seltlers.

tortodseshell, logs of lgnum vitae—a dense
wood used for Agging blocks and deadeves—
and curious, foot-long sticks, each tapered
at both encls

[he mystery was solved when Teddy dis-
covered o stick that was still wrapped with
lavers of paper-thin dark brown leaves—one
af the New World's most famous, or infamous,
gifts to the Old—tobacco

One pathetic find spoke of suffering abosard
San Antonio. From a niche in the coral |
extracted a bean-size lead musket ball that
had been partially Aattened and indented by

._I.I
[
L

what obviously were human teeth. The dis-
covery recalled early accounts of flogging
aboard ship, a punishment common among
the fleets of all nationalities. Before the ordeal
a merciful shipmate often slipped a muskel
hall between the victim's teeth lest he hite
his tongue 10 two Ut of agony

Surgery at sea was equally heroic and al-
most as much feared A musket ball often
servid, along with a double measure of rum,
as the only comfort during a shipboard ampu-
tation ar treatment of & serious wound

It remained for Teddy to make the most
bizarre Gnd. On one of San Antomo’s rotted
timbers his sharp eves spotted a tiny brown
capsule that later proved to be a cockroach
R Case

“A real treasure,” he remarked proudly as
we examined the deck. “You're
looking at the most  persistent
LOWAWANE 4

Cpi~E O

warld's

THER STOWAWAYS on early trans
atlantic vovages could sirike terror

intn passengers and crew alike. An
account by Father Antonio Vazquez de
Espinosa of a voyage in 1622 describes a fear-
ful infestation of rats

“To see such n multitude of rats fnghtened
evervane, for they were all over the shap in
ereat numbers, doing hmrm evervwhers: on
deck, in the hold, in rooms, in the pilot's
chair, and although we watched tor them
[EI.l.-_'. ate the sea chests of the soldsers and
evervthing in them. . .. They chewed off the
ons of the food jars, entered ancd ate, and
died because they could not escape.”

such episodes must have been common, for
amone all the shipwirel ks 1 have r.'.'-.|.'|I.IH.'=!1.
not one has lacked the telltale tooth marks of
rats on varou: frarments of bone, wood, or
[ROLLETY,

hose who ventured across the Atlantic in
Father Varquez' dav risked their hives as
well as their comfort. The ships themsehves
were often unscaworthy, owing in large mea-
sure to human greed. As trude with the New
World increased, so did demand for shippng,
and more than one rotting hulk was pressed
into service for a hazardous voyage that rare-
v included the vessel's owner

Once in the New World, such derelicts were
aften burned for their iron fittings, to be sold
at a handsome profit at one of the great trade

NVarfonal Geographic, December 1977



centers—Havana, Veracruz, or Portobelo.
The result was a further shortage of ships.
Spain stripped her forests bare of heavy
timber in a vain effort to Al the demand.
Many a Spanish merchant resorted to foreign
charters despite a roval decree that all goods
shipped to the country’s overseas colonies be
of Spanish manufacture and travel only in
Spanish hulls,

On one 15th-century wreck off the Domin-
ican Republic divers found a consignment of
unused marine iron fttings obviously des-
tined for a colonial shipyvard The discovery
indicates that Europe eventually turned to
the vast forests of the New World for the
mieins to carry off its other treasures.

Gradually those treasures scouired a price
lag A= more and more colonizsts settled the
New World, Europe was forced to pay or
barter for what it once simply seized, The
annual summer trade fnir at Portobelo on
Panama'’s Caribbean coast transformed a
normally quiet village into a brawling center
of newfound wealth, a sort of 17th-century
Klondike {pages 738-9)

At Veracruz, Portobelo's counterpart in
Mexico, poods converged not only from
Europe and the New World but alse from
points as distant as Ching The latter were
transported by galleon from the Philippines to
Acapuleo and thence overland across Mexico.

Equally exotic but deadly imports accom-
panied the merchandise: a variety of fevers,
viruses, and bacteria that decimated hoth
colomists and Indians. So great were the prof-
its to be had at Portobelo, vet so high the
mortality rate, that merchantz bound for the
annual event sometimes requested the last
rites of the church

HE IMMENSE VARIETY of trade

I between Europe and the New World

was illustrated in 1957 by discovery
of the Spanish ship Nuestra Senorva de los
Milagros—Our Lady of Miracles. Lost off
the coast of Yucatin in 1741, she was sal-
vaged by my friends Robert Marx and Pablo
Bush Romera.

Nuestra Senorva de los Milagros was on her
wity to the market at Veracruz with Europe'’s
latest offering in the transatlantic trade. The
offering, now assembled at a museum in
Akumal, on the Yucatin Peninsula, never
fails to impress me with its variety and with

Reach for the New World

a sense of living history that mere documents
CAn never capture.

My first surprise in cataloging the collec-
tion lay in its international flavor Despite the
fiat that only Spanish goods travel in Spanish
ships, Milgamos's cargo included brass
spoons from France, religions medals from
Italy (page 732), German needles, and an as-
sortment of English pewter. Clearly, Spanish
merchants had found ways around a law that
threatened to moor their ships at home with
veritable hawsers of red tape

Une conld envision some colonial tailor's
delight over his share of the vessel's bounty,
had it only arrived. In addition to the needles,
there were hoards of bone and pewter but-
tons, spoals of thread, cuff links, knee buckles
in dozens of patterns, and doubtless bolt after
bialt of cloth that had rotted away after more
than two centuries beneath the sea

accompanied the finery. A lead papal
seal in perfect condition indicated that
an official document from the Vatican had
failed to reach its addressee in the New World.

Particularly poignant was the contrast be-
tween the "jewelry” that Europe unloaded on
the New World and what she or her colonists
received in exchange, Milagros's cargo ran
heavily to brass ¢rucilixes, and to rings, pen-
dants. brooches, and earrings set with cheap
glass brilliants

sifting through such trinkets, 1 have often
pictured a colonial French or Spanish noble-
woman, resplendent in New World gold and
precious stones, being served by an Indian
maid wearing worthless imitations shipped
from far across the sea

One form of colonial jewelry terved a
practical as well as decorative purpose. The
gold chains commonly worn by wealthy
travelers in the New World could be instantly
converted into cash. one link at a time. Such
chains have been recovered in recent vears by
several divers, including Harry Cox, Teddy
Tucker, Mel Fisher of Atocha fame, and the
late Kip Wagner, discoverer of the fabulously
rich 1715 treasure fleet off the coast of
Florida.

Of varving lengths and values, the chains
were fashioned of unsoldered links so that
one or more could easily be twisted off. All
the owner needed (Continued on puge 741)

g‘lT LEAST ONE SERIOUS ITEM had

i35
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JANTES L. XTANFIELD, GALTEIA CAND,
BOGCTA, COLOMRIA (ABOVE AND BELOW)

LD FEVER spurved

Spanish conguesis.
From Nuestra Sefiora de
las Maravillas, sunk in the
Bahamas in 1656, a ten-fool-
long gold chain frames a
gold ingot brimming with
emeralds and amethysts
(right). These gquarter
doubloons are among the
earliest gold coins struck
in the Americas.

New World art became
cold cash when Spaniards
melted douwn Indian
masterworks. Some survive,
recovered from grave siles.
A gold necklace adorning
a clay cup (above) and a
gold warrior (left) show
the genius of Colombia’s
Tairona people.







Portobelo: crossroads
for trade and treasure

¢ HERE IS NO GREATER FAIR"
declared Thomas Gage, an English

friar, than the one he witnessed in
1637 at Povtobelo, Panama. As the
annual treasure fleet approached the
Spanish Main, Inca wealth stoved in
Panama City was packed by mules
and floated by barges to Portobelo or
the fair's earlier site, Nombre de Dios
(map). There, colonial mevchants mel
those from Spain in a hubbub of
hageling, as gold bars and silver
wedges were exchanged for finished
goods. The fleet, bursting with
(reasure, departed to run a gantlel
of storms, reefs, and privateers.
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(Continned from page 735] was an assay
welgh a given link and an unelazed
it The rub-
mng leit a streak whose color -1{:l|-rn|||:-;.1 the
the gold

| he chains were frequently long and heavy,
perhaps because personal jewelry was exempt
irom somie of the taxes levied on gold bars or
bulhion forerunners aof the tax
shelter would have had one notable clisgdd-
Uhne can imagine some luck
less nobleman being washed overboard in a
storm amd speeded to the bottom by his own
tax-free wealth

Historians tend to dwell on FEurope’s im-
pact upon the New Warld,
effect was incalculable, The food of gold and
that began to reach the Old World [,
e minel-16th century forever altered buro s
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sOoC1nl and economic siructury

Larpge coins struck from either preciods
mietal, gold or silver, were still a rarity during
the i4th and 15th centuries,
pended heavily on
harte Almost overmight such coins

I'II Faf (o APMDERAT 10 CHC 1"..-T""'ITI '|Irl.'-". I||III;.: |

and trade de-
smaller coins and the
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il commerce

In addition to stimulating trade, the Aood
ol money created a powerful new class of
merchants, who ]II'III_'I_'I_'IEI_'I':I o challenee. and
often replace, the old nobility. Many of Eu-
rope s Ereal Faling { IS never recovered

OWHERE was the change more evi-

T ient than on Europe's dinner tables.
Among New World additions to Old

world cutsine were corn

universal standard

lor maize, as it wits
Known), POLRIDES, a Variely aof -;_|I_|.l__-|||_'_-_ DEW
types of beans, and chocolate. One can scarce
Iy mmagine today’s Italian cookery without
New World contribution
spaghetly, of course, had been introduced Lo
FEurope by Marco Polo at the end of the 13th
century Imn thy the Chinese noodle
Yet the all-important ingredient of spaghett
fram the MNew World
until two centuries later!

Despite the [taly,
U was largely rejected as food by people in
the United States until the mid-19th centur
I'he fruit ornamental but
EHOIS0N0 LIS

Lontrary to popular belief, that imdispens-
able Amencan item, coffee, orznated in the

Lhe tomato. another

Sauce ladled o arpve

success of the tomato in

wias considered

Lid World

Hemisphere,

[ts introducton to the Western

however, vastlyv increased the
( rlli- .{Jlli rave rise to a Evropean inlellectual
[ hus il was that
ety of t
heé stomachs, and the spints

the coffechouse
!|!|.' f*-..:-'u. ":."n-:'l |
illed the purses, |
of the (i

EdlslI s

my career in undersea archi
alogy [ have been
ey the wholesale loss of onginal native
treasures from the New World, How
olleague emerge smiling from
the depths with a s hand

P Nlendel, come

Throuehou
struck by a singular trag-
i teEn
I |'-..J.".l: = b i L

rold coin or bar in
and heard the familiar shout

":[ ISTE FOR LUXURY:
Lost off thre Bahamas, a
frip

carrted a silver ewer (above)

17th-century Spanish

Jork, and gilded -".||I|H'_:i._’r'i"
(facing page). Pevhaps thevy
graced the captain's table—or
perfiaps they were bound fom

a grandee tn Spain.

Spaon,



see what 've got!"—only to find that what
he has is the result of long-ago vandalism, the
deliberateé conversion of a priceless gold relic
into & unit of currency for a supposedly more
civilized world

In their senseless greed the Spamards and
athers who followed them to the New World
melted down almost evervthing of precious
metal they could lay hands on, regardless of
its cultural value

One of the greatest lozses undoubtedly oc-
curred when Cortés’s men melted down much
of the roval treasure of the Aztec emperor
Montezuma in 1520, The treasure contained
not only the great masterpieces of Aztec
civilization but those of other peoples from
whom the Aztecs demanded tribute. In their
ienorance Cortés’s men assumed that gold
was plentiful throughout the New World,
when in fact the Artec treasure represented
centuries of accumulation and craftsmanship

Only recently the discovery of what may
well be original Aztec treasures was made by
a fisherman in the shallows off the coast near
Veracruz. The Mexican Nationa! Institute for
Anthropology and History 1s now conducting
a careful study of the treasure. With luck the
find may prove to be evidence of a rare ex-
ception in o shameful chapter of New
Warld history.

MONG THOSE WHO JOINED the
rush to the New World, Spain held
no monopoly on greed. Almost from

the first homeward vovage of a Spanish
treasure galleon the wolves of Europe picked
up the scent. They were i hybrid pack, drawn
from the fleets of varions rival powers and
(rom the ranks of those without formal alle-
giance o any flag. One of the latter came o
light through a chance discovery off the
Bahamas in 1960

Even todav no one knows her name,
though careful detective work suggests she
was d French or English privateer. The wreck
was discovered by three Amencans—bob
Wilke, Clint Hinchman, and Jack Robinson
—during a skin-diving expedition at High-
bourn Cay in a group of Bahamian islands
known as the Exumas

From initial finds brought to me by Bob
Wilke, | estimated the ship's date as prior (o
the 1550%, making it one of the earliest known
wrecks mm the Americas. Intrigued by the

discovery, the Natonal Geograpliuc Societs
penerpusiv. offered to support further ex-
ploration

During mv first dive on the wreck 1 very
nearly shared her fate Lodged in shallow
water between two kevs, her remains were
swept by powerful tides that threatened even
the mnst experienced diver. 1 finally solvea
the problem with that ancient marine device,
an anchor. With a small grapple and a length

Nuatiomal Ceographic, Decembier 1977



ne around my waist | mooresd masall 1o

the bottom. In like manner I was joined by
v old friend Teddy Tucker
lhe weeks of diving that ||||||l1.--1'| iy

duced a fascinating profile of the ship and he:
possible cause of death. Her ||_.|-__ cannonballs
andl |'t r cannons—ill ol them wrouoht<iron

rather than the later tvpe made
of cast iron '-.'-I.'-l_"l the ship at no later than
the mid-l6th century, Two long-barreled

||I|:I| (i ."I.'I. [FTE l|'l| il |1 !“lll.lII

F INCIFUL AMULETS made
of clay by skilled Indian

fands must have delighted
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Atlantic: these sank with a
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LT_T BROKEN LINA fo a

I far-flung empive, o Chinese

parcelain bottle was shipped
from the Spanish Philippines
to Acapulco, hanled across
Mexico to Veracrus, and pacred
aboard a vessel tn the 1733
fleet. Off the Flovida Keys, a
hurricane wrecked the convoy
Recovered from the same shup,
a majolica dish (facing page)
shows the handiwork of a
New Weorld avtisan

pieces known as bombardettas lay in the bow
area of the wreck, and 11 smaller swivel
puns had gone down amidships. Both tvpesof
armament were tvpical of early New World
prvaleers, mostly French or English

To wet at the remains of the hull, we
'||||!|1'_|:q_-|| SweAaYy [Ons --]. -.[r|'|_ ,u:ll|| Tl'lll'l.'l.' ['I'..'
duced scale drawines of her lines. “T'd sa
shie was fast,” he remarked after studving the
results. “Probably she was lateen ngeed, Irom
| it narrow beam. Mot many ships
of the day could outrun her.

From the pile of rock ballast estimated al

35 tons, we projected a vessel of about foar

M S
Ir_"llll.n. LTl 1

times that displacement, carrying & créw of
somi 35, Gradually the portrait emerged of a
ship designed for pursuit of slower victims,
with the capability of damaging them by
roeans of her lone-range bow armament and
then closing to rake them broadside with the
swivel guns before boarding and capture
Several features af the wreck suggested a
slow and peaceful end. We found two bow
inchars some 200 vards forward of the site
indicating a stationary ship or one that had
lrapeed anchor in the finpl moments betor
her death. Stll more revealing was the almaost
total portable items aboard—
small arms, ship's stores, personal possessHin:
which the crew presumably had time to un
What they did with them or whethes
the men survived in the end remains a puzele

absence ol

for archealorists ashore. The sea seldom holds

ciued 10 such myvstenes

MONG SPAIN'S countless enemies at

¢4, a memornble few satled not only
min but on behalt of
thelr countrymen as well, Such names as
Hawkins, Drake, Cabot, and Hudson speak

of England’s daring raids in the Spamnish

for persunal

Canbbean and her exploration and eventual
weittlement of North In Portugal’s
service there was the great navigator Pe
Alvares Cabral, and France boasted Cartier,
Ribault, and La Salle. The Netherlands is
memaoralized in the New World by a heroa
figure named Pieter Pieterszoon Heyr

An admiral in the Dutch West India Come-
nany, Heyn im 1628, with only a handiul of
men in longboats, captured a .‘_'-L*:llll-|| [TEQ
Cuba (pages
The incredible feat saved the MNether-

Lmerica

sure fleet along the coast of

T8 A)]

lands from (Continued on page 735}






IME RAN OUT for
Nuestra Sefiora de los
hﬁlﬂ.gl'ﬂﬂ on Ftb,.m 22,
1741, when the ship ran
aground ﬂf the Yucatdn
coast. Her goods, bound for
Spanish colonists, included
watch. As a shim between the
works and the inner casing,
its maker used a smippet
‘-"'.f newspaper fﬁﬂ[ﬂm}._,
still legible after 218 years
under the sea—advertising
a timber auction.
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NUT EVEN TODAY'S AIDS to navigation could have saved
the Winchester in 1695, Brass dividers and a portable
sundial (below) recovered from that English man-of-war vest on
a modern chart of the Flovida shoals that claimed her g mile
and a half south of Carysfort Reef Light. While she sailed in a
convoy homebound from Jamaica, scurvy viddled her crew. With
death at the helm, she drifted to her doom

-

e/

MNDLESS HOURS
were marked by

a pocket-size brass sundial
(left). The gnomon that
crealed the .1‘."?-:.!1,!'LJ'.'_.;"I,F-r_1|"|:|"£’£.Ir
down when not in use. The
instrument went to the
bottom alone with
fabulous riches on July
31, 1715, when a hurricane
smashed into a Spanish
treasure fleet.







A daring Dutchman

snares a Spanish bonanza

IETER PIETERSZOON HEVYN. His

name brought jov to every heart in the
Nethertands when he seized a Spanish
treasure fleel in 1628, surprising the
convey off the Cuban coast. In small boats
Hewn led his raiders toward the galleons.
“We attacked with a musket charge...,”
hie later reporied, “calling to them: ‘{Buena
guerral’ "—a signal that the crew would
be sparved. Swrvendering without a fight,
the Spamiards gave up millions of dollars'
worth af loot. Thus the Dutch government
gained sorvely needed capital, Spain lost
face, and a Spanish captain generval was
Judged cowardly and negligent, and was
executed. To commemorate Hevn's feat,
stlver medals (below) were struck from
the capturved bullion. But his glory
was shorvt-lived. Less than a vear later a
pivale's cannon cut him in two.

749



OW'S VOUREYE?
(ne of the above
15 a genuine 15tk-
century flintlock pistol
from a Spanish ship,
encrusted with sand,
coral, and shell. The
others are plaster-and-
epoxy imitations. The
owner had a crafisman
make reproductions for
fear the real one,
middle, would
evenlually disintegrale
as the tron inside
oxidizsed.

While Spain’s power
in the Caribbean
waned, Britain and
France dueled for
control of Canada. One
rasualty; the Machault,
a French supply ship
blown up by her own
crew in 1760 off the
Graspé Peninsula to
aveid caplure by a
British squadron. A
rusted muskel barrel
(right) holding a triple
load bears wilness to
her fulile defenses.




OMPLETE WITH FLINT, a Spanish
pistol lock called a miquelet was
salvaged from a 1733 wreck. Its prompt
burial beneath the seafloor protecied
the tron mechanism from corrosion.

MEREE'S MUSEUM OF SUMKEN TREASURE,
PLANTATEON KLY, FLOWAMA

INDLAN AMD MORTHEAN AFFAIRS, FARKL CANADA, OTTAWA, DNTARID
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William Fhip‘i reaps
the Silver Bank’s bounty

“fli-fi TELL MANKIND of taking up the

Cargo of above 40 vears Wreck ... in
nine Fathom Water, would be thought to
banter the Age,” an English advertisement
announced in 1687. Yet it was brue:
William Phips had become the New
“.IJ:"IrrfI,_" _."I-J"}'! gyedt treasure .'1-'1'.'"4'”?' {_].'r
Hispaniola's Ambrosia Bank—also called
the Stlver Bank for a legend of lost
bullton—is expedition found Nuestra
Senara de la Concepeion, sunk in 1641
Fhe expedition clerk mapped the search

area, below. Using native divers, the

adventurers recovered stlver, pold, and
gems worth hundreds of thousands of
dollars. “So all their faces werve changed
to joy,"” the clerk wrote tn his journal
(left). Phips was knighted and later
became governor of Massachusetts, A
medal struck in his honor bare a motto
that vecalls the eavly salvage tools: “May

thy hook always be hangineg”




RING, CAFT BO8 ¢LEIN COLLECTHN, MEALLD BOX,
FLOMIDA Oawrdson OF ARCHIVES, HISTORT, AND RECONDS MAMASTMENT

4 O FAR APART,” reads
the rest of the tender

message inside a gold ring
from an English vessel. A brass
tobacco box inscribed “my
pleasure” in French—perhaps
a sailor's souvenmir—was
found with a Spanish wreck.



(Continued from page 744) financial crisis
and endeared Hewyn forever to Dutch hearts.
=0 successful were he and his countrymen
that in time the term “Hollander” in Spanish
came o mean any enemy of Spain.

One of the most dramatic seizures of Span-
ish treasure took place beneath the sea In
1641 a galleon, Nuestra Sediora de lo Con-
cepeion, sank with a fortune in silver on a
reefl north of Hispaniola. Unable to salvage
the treasure themselves, the Spaniards finally
abandoned it Nearly half & century later a
New Englander, William Phips; used native
Caribbean divers to recover treasure worth
hundreds of thousands of dollars from the
wreck (pages 732-3). It was one of the largest
troves ever salvaged from the sea until mod-
ern times, and it earned Phips a knighthood
as well as a personal fortune.

(hher enemies of Spain struck her from
biases she herself had founded. In 1655 an En-
glish expedition under Adm. William Penn
and Gen. Robert Venables setzed the Span-
sh 1slund stronghold of Jamaica. While En-
gland looked the other way, an assortment of
pirates and freebooters—the flotsam of the
Caribbean—used Port Roval, Jamaica, as a
base from which to harry the forces of Castile

Port Roval, one might say, abounded in
scoundrels, chiefl among them the legendary
buccaneer Henry Morgan. In one notable act
of piracy Morgan plundered a Spanish trea-
sure in Panama, then sailed off leaving most
of hiz companions stranded ashore. To the
amazement of many, Morgin was later
knighted by Charles 11 and appointed leu-
tenant povernor of Jamaica. In his newfound
respectability the former cutthroat turned on
his old associates and swept Jamaica clean of
pirates, an act that earned him the facetious
title “Knight of the Double Cross™

ATURE, not Spain, took vengeance on
Port Roval. Shortly before noon on
June 7, 1692, a series of violent earth-
quakes rocked the town and jettisoned much
of it into the sea. For two and a half cen-
turies it lay drowned and largely unexplored,
until my friend Ed Link, sponsored in part by
the National Geographic Society, bégan (o
retrieve Port Roval from the depths.
By the end of the 1959 diving season, Ed
had recovered hundreds of artifacts, and Bob
Marx later retrieved thousands more. The

Reach for the New World

results of the expeditions represent the largest
and richest collection of late 17th-century
English artifacts ever found.

While exploring the murky waters of Port
Royal with Ed, I often fancied mvself sur-
rounded by sharks. Great numbers of the
creatures frequented the nearby harbor of
Kingston, where the city dumped garbage.
The experience called to mind a chilling
memoir from the days when Jamaica was a
New World distribution center for African
slaves. One day while combing the archives
of & Bermuda newspaper, | had come across
a reference to Kingston dated 1786 that ex-
posed the full horror of that loathsome trade:

Kingston, Jamaica.. March 15—t has
long been a matter of wonder, in the opinion
af the vulgar—why the harbour of Kinegston
is so much infested with those voracious
aguatic animals called shavks. The reason of
i, says a correspondent, may be chiefly at-
triduted to the inhuman and invidious prac-
fice of masters of Guinea [slave] ships, from
the penury of their natures, throwing over-
board the bodies of their slaves who die
before they ave brought to a mavket, instead
af having them carried on shorve and buried.

OWARD the beginning of the 17th

I century English and French efforts in

the New World began to focus more on
the establishment of colonies in North Ameri-
ca than on injury to Spanish outposts. The
resull was a series of pioneer settlements such
as ill-fated Roanoke, Jamestown, French
Quebec, and Phymouth.

Ower the next two centuries every major
war in Europe inevitablv embroiled the New
World colenies along national lines. From
their isolation in Canada the Québécois en-
joved an occasional reprieve, but England
and Spain continued to regard each other as
deadly rivals in the New World. In a round-
about way the rivalry cost Winchester her life.

An English man-of-war of 60 guns, Win-
chester set out from Jamaica in 1695 as part
of & homeward-bound convoy through what
were still largely Spanish waters. O the Flor-
ida Kevs she struck a reef and went down, to
be discovered in 1938 by Charles Brookfeld
and later salvaged with his friend Art McKee
The recovered items offered a wealth of in-
formation about life aboard Winchester but
nothing about the manner of her death

=4
ey
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YRIM TIDINGS: A letter published
¥ in England announces the earthguake
of 1692 that devastated Port Roval. T'we-

National Geographic, December 1977







In London some vears later, during a study
of British Admiralty records from the fateful
vear 1695, I found the Winchester's log for
the day she met her end. As captain and crew
strugiled to abandon the sinking vessel, the
log had been transferred to another ship and
ultimately returned to England
[ i

ause, as Brookfeld had rightly de
duced from other documents, was as -:I':'||!|.-
as it was dreadful—scurvy. In the caplain’s
shaky hand the pathetic story uniolded of a
crew bound by Admiralty orders to continue
their vovage, while dving for lack
fruit obtainable ashore. Virtually adeit
among shoal waters, Winchester struck a reel
The final irony was furnished by an item later

31 CILTUS

retrieved from the wreck—an English Nawvy

e julcer

() MEDICAL EXCUSE exonerated

the captain of HMS, Looe, though 1
personally feel he has been maligned
'['|_|'-__-:_|._r_1 Iu||-_; research 1 have come to know
Ashhy Utting and his crew Intimateiy, as
well as the remains of their ship. In point of
fact, they lost two ships, though one Was
Prize Altosether 1t wias a disasttous VOVALL
A British frigate of a tvpe common in 1744,
Looe was ordered o patrol the Florida coast

in search of Spanish shipping After a time
he miet with suceess in the form of a small
vessel out of Cuba The Spaniard was n
match for British gunners and knew 1t FHoe
struck his colors and Utting put a prize crew
ghoard. Together the two ships set a course
for Charleston, South Camolina

made it no farther than a E O

.J"'r."-
'I".‘:- Nl II.- .---J- .l'lf' 'S || 1 |'l.l AIme

There 1'r'_|t:.__ last both his command and his

P‘M'H' OF THE VINE flowed
.'r.""""t'l_'f in Fort Jilfi-".':.ll'_ a5 WINnegLss

slems Lestify (rizht). All but two—

thiard from l"l.,l'... “yafi ,r about 1710,

and far vieht. abowt 15815—may

have sunk during the disaster
accovding Lo ar f'rk'rl."rl!_..'.-.? I. Noel
Hume. He jokingly calls the site “a
L:'J"'u'l-'ll-..'r' leap "'_': !.'n"lf--r:'ll-'i-' ts thatl date

i-'.'._'-".'l' wup to modern times designed

to confuse archeologists,
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prize to treacherous currents that drove the
two vessels aground at night The British and
their prisoners made their way to safety in the
snip's longboats

The third day following the wreck brought
still another reversal of fortune. In the sal-
vaged longboats the British managed to cap-
ture a passing Spanish sloop and made their
wayv to =outh Carolina

“1 am extremely sorry,” the chagrined Ut-
ting wrote his superiors in the Admiralty
“that this should be the messenger of such dis-
agreeable news as the lossof HMS. Loge. . .

An Admiralty board acquitted him on the
basis of “some uncommon current,” and he
was promptly given another command.

Throughout the remainder of his career,
however, Utting was plagued by the loss of
Love. Prior to the Florida patrol he had been
ordered to have her “victualled to four months.
and to have two months' French Brandy in-
stead of two months' beer....” At Utting's
death one commentator interpreted the
long-ago order as evidence of a drinking prob-
lem on Utting's part.

I resent such a shur on my friend, who zeems
to have been a thoroughly able and kindly
officer. Brandy, after all, is the drink of a gen-
tleman, and Ashby Utting was plainly that.

Y THE 1750% the reach for the New
Waorld had run its course; the rest was
consolidation or retreat. Although Spain

still clung to her colonies in Florida and the
Caribbean, her power was on the wane. Great
Britain, the apparent winner, would soon
suffer humiliating defeat at the hands of her
own colonists after they helped her seize
Canada from France. The sea again sheds
additional light.

In the summer of 1725 a French pavroll
ship named Le Chamean (The Camel) set out
from Rochefort, France, for Quebec City, Le
Chamean came to grief just short of her goal,
an one of Mova Scotia's treacherous offshore
rocks, She lay submerged for more than two
centuries until a team of three amateur Ca-
nadian divers found her and her historic car-
go in 1963

Le Chamean represents one of those rare
occasions when a sizable quantity of gold and
silver, in this case militarv pav, came full cir-
cle from the New World to the Old and back
across the (Continued on page 767)

ODGEFODGE of

housewares salvaged
from the site of the sunken
town lines a Port Royal
street (facing page):
petwter platters, a brass
candlestick, tankards, a
strainer, wine bottles a
hanging lamp, and other
goods. Schoolbovs joke
beside a stone wall thought
to be part of a structure
where looters were jailed
after the earthquake. An
earthenware water jug
(below) reflects the Afvican
heritage of the Port Roval
craftsman who made it,
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NL—JI'EI. TWIST: Used to
ctir chocolate, one of the

New World's many gifts to
the Old, a wooden “frother”
(right) from a 1733 Spanish
ship 15 worked by veleran
treasure diver Avt McRee.
From the wreck of the
Winchester, Avt plucked a
lime juicer (below) that
conld have saved the crew
from the scurvy that took
their lives—had only Key
limes like these been aboard.
Medicine vials retrieved
from old Port Royal
shimmer through protective
plastic (facing page).

Nuationgl Geographic, December 1977
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DDS AND ENDS tell

tales aplenty, Pins
‘above) catalog a trail of
wrecks exploved by diver
Bob Klein and show
intriguing craftsmanship:
The heads were made of
coiled wire crimped onto
the shanks. French sailors
loved to smoke from clay
pipe bowls like these (right),
which went down with the
Machault in 1760, Bone
and tortoiseshell combs from
the ship's cavgo, here
shown with a modern
example at far left, never
reached troops in Canada.
Some soldiers may have
had to fight barefool,
because Machault also
carried more than 320
pairs of shoes, including
this one (left) and its mate









(Contimuied from page 761)  Atlantic. The
need for such shipments is illustrated by an-
other wreck, the French wvessel Machault,
scuttled by her own men off the Gaspé Penin-
sula in 1760 to avoid capture by a British
sqquadron. Mackhauit's cargo, salvawed by Wal-
ter Zacharchuk and his crew, indicates not
only the cost but the enormous variety of
goods involved in maintaming a New World
garrison (pages 764-5), Artifacts recovered
from the wreck include military supplies,
from musket and cannonballs to shoes and
uniform fittinigs, all necessarvitems in France's
losing campaign against Britain

Yet even in defeat French elegance asserted
itself. Amid the implements of war, Machauli
carned erystal glassware, pewter plate, candle-
sticks, and greal quantities of exquisite Chi-
nese porcelain, all destined for use by colonial
officers and government officials. Despite
France's déclining fortunes in the New World,
grace and dignity were upheld to the last

Drownerd cargo of a far different tvpe from
that of Le Chamean and Machault nttests to
the courage of other Frenchmen in Canada
Along the beds of maintand rivers and streams
modern divers have discovered & treasure
trove of sunken artifacts from the davs of the
vovageurs, Driving their heavily  loaded
Ireight canoes far into the Canadian wilder-
ness, the rugred trappers and fur traders now
and then met disaster in rapids or in sudden
ambush by Indians.

Freshwater recovery s as hazardous as that
at sea., and often just as rewarding: At the
invitation of Walter Kenvon of Toronto's
Roval Ontario Museurn and Robert C. Wheel-
er of the Minnesota Historical Society in St
Paul, I mspected fascinating samples of cheap
tracde goods for which the Indians of North
America once bartered away their furs and
eventually their lands

There were nested brass cooking kettles
with removable handles for easv stacking.

flintlock muskets with ball and bird shot,
skinning knives, axheads, wire snares, mir-
rors—all the paraphernalia without which
the Indian had survived owver the centuries
before Europe reactied for his world.

ORE THAN 23 YEARS awo when 1
set off from the Smithsonian Insti-

tution to dive on my first undersea
wreck, my chief, for whom I stll have great
affection, said to me <ernly, “Peterson, we
don’t want this to be a lark.”

Wedl 1t hras been a lark, all 25 vears of it for
I have become intimate with my country's
past—nol merely in terms of events but of
human lives, In the course of exploring count-
less undersea wrecks; [ have agonized with
long-ago captains who surrendered their ships
to the fury of storms and have sympathized
with Spanish merchants who lost all in a
single disaster.

| have shared the grief of many who laced
death at sen, either far from their beloved
wives and children or in agonizing company
with them. T have sensed the arrogance, and
somelmes the cruelty, of a ship’s master be-
decked i jewelry and silver-mounted pistols,
witnessing the fogging of a seaman for o
real or supposed offense

I have rejoiced with o voung colonial wife
over some memento imported by her husband
Irom the home country to brighten her dreab
frontier existence. And | have conjured up
the horror of o shive-ship hold filled with
those who would never see huzband, wife, or
possiblv even land, agmn.

Of such was the reach for the New World
composed—of cruelty, cournge, suffering, and
jov—much of it dramatically revealed be-
neath the surface of the sei. No doubit other
chapters will be written as man extends his
rench deeper to wrecks still unknown across
the ocean floor,

Each holds its incalculable treasure. [

'S DUELING DONE, a sword's magnificent gilded silver

handguard endured because the gold plating proved impervious
to corvosion after the weapon sank with a Spanish palleon in
1656, The sea claimed ils blade, however, proof that the ocean can
be a greal destrover. But it can also be a great presevver, holding
in ity depths a treasury of history, awaiting discovery

Wil B P ik
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Who Discovered America?

A New Look

At an 0ld Question

HE NEW WORLD: Who. from the Old

hirst touched its shore? Historians held for

centuries that it was Christopher Colum-

bus. By current consensus. it was Norse
vovagers of a thousand wvears ago. But per-
haps it was 4 group of shadowy, vet very real,
Irish seafaring monks who predated even the
Vikings by more than four centories

In the preat pantheon of New World ex-
|'||||"I.'F-.'- LRI & N R :.'1 MeGre :r1t:'JLF1tiI[-_1_ O T
clouded n controversy, than that of Ireland's
St. Brendan, His legend—today more tanta
g than ever—has persisted through the
centuries in the form of a Chnistian rsram, an
frish >AEE .Tl.!';"fﬂf.".l' io Sancii B yemddant Abbatis
—Vovage of Saint Brendan the Abbot. With
17 fellow monks, it relates, Brendan satled to
Tervia Repromissionis Sanciorum, the Land
Promised to the Saints, somewhere bevond
the far reaches of the western Atlantic

Wias the Promised Land North America?
Ind 5t Brendan actoally reach it i the sixth
century? Neither history nor archeolopy offers
proof. Yet early mapmoakers and explor-
ers gave credence to the legend. Place-names
from the Nowvigatio appear on later churts,
and early navigators sought vainly for 5t
Rrendan's Iele " Fact or fantasy, the Navieatio

had incalculable impact on the great Earo
piean vovages of discovery—including that
ol Columbus

According to the legend. St Bréndan and
his fellow monks set sall from Ireland in o
leather-hulled curragh; this same type of boat
now covered with tarred convas, is still weed
by Irish fishermen. The vovage lasted seven
vears and introduced the monks to such
wonders as demons who hurled fire at them, a
floating crystal column, and a sea creature as
ureal as an =land. Scholars wonder Tﬂri;i_'-.
Might they have béen voleanic eruptions
an wcebery

Finally, Brendan and his shipmntes reached
the Promised Land, a huee, lush istand divid-
ed by a mighty river. Soon afterward they
satled home to Ireland, where Brendan died.

There the legend of St Brendan ends. to
be given new vitality in the 1970% by a real-
life sequel In the following article, British
author and explorer Timothy Severin re-
counts his cpic Atlantle crossing aboard a
¢ither boat. In proving that such a long-aro
vovape conld have been made, Tim Severin
und s crew have brought one of history's
most intrguing tnles g gant step closer to the
readm of possibality

=
A whales

- THE EDITOR
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The Vioyage of “Brendan™

By TIMOTHY SEVERIN
|'|'I-.!|Ll*:'|.|T'||'~. by COTTON COULSON and others
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Passage from myvth to reality follows the red-hine track of modern Breadan, on a map
thiat al=o degdcts incidents from the medieval text of the Yovage of Saint Brendan. The
logic of prevailing winds and carrents dictatod i stepping-stone course across the horth
Atlantic to what may have been the “Land Promised to the Samts,” the goal of the Lrich
ihbot aned his monks. The re-creation of the saga began at Crosshaven (1), where Bren-
dan was launched prior to departure Moy 17, 1976, from Brandon Creek (21 Coasting
north along Treland and Scotland, Svendan stopped ot the Aran Istaneds (3), an outpost of

to the helm of our small open boat, Twatched
the monstrous swells crest andl  thunder
toward us, each one capable of swampng,
capsizing, or destroving our slender craft.

We were a crew of five—George Molony,
Arthur Magan, Peter Mullett, Rolf Hansen,
anc l—all seasoned hands accustomed to
rotteh weather Bul our bodl was new' (o
storms, and no one knew how best to steer
her through a gale. Nothing quite hke her had
been afloat for perhaps a thousand vears, for
<he wis built of leather in the styvie of med:
eval Ireland

What possessed this crew—fAve seemingly
sensible men—to sail such an improbable
craft into the teeth of a gale? The answer lay
Author Timothy Severin has written a book
about his Atlantic crossing, The Brenclan Fovage,
1o be published nest sprimz by MeGraw-Hill, Ing

in the name of our boat; She was called
Brendan, after the great sixth-century Insh
monk-explorer St. Brendan, who is creditec
by legend with having discovered the New
World. If we could duphcate Brendan's odys-
sev in o similur boat, we would strengthen
the possibility of truth being buried m thut
historic legend.

Now, in the midst of the gale, T recalled a
leuk warning months before from one of the
worlds leading authortties on leather. T had
expliuned to him that we proposed o cross
the Atlantic in o 36-foot open boat fashioned
of woorden frames covered with a leather sKin

“Leather,” he observed in his prectse uni-
versity tone, "= high in protein, It resembles
a piece of steak, if you like, and it will de-
compose the same way, ecither quickly or
Sowly, depending on varioas factors.”

Netional CGeograplie, December 1977
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¥nf-.h monastcism, lona (41, and the Isle of Lewis (5. In both fauna and wenerayhv.
strevmoy (6 and Mykines (7) in the Faeroes resemble the legend's “Tsland of Sheep” and
“Paradise of Bods"” The “Island of Smiths,” with lts rain of Baming rocks, could be
lceland (8), where Brendan wintered over, On the final lei the vessel passed an fcebers,
recurtded in the legend as a “Crystal Column," and sailed into a *Thick White Cloud. ™ On
Jume 26, 1977, purting company with whales like Tascomius of the Vowige, Brewdan lands at
Newloundland 199, certainby like a Promized Land to the author and his sea-weary crew

“What happens when the leather ic sbak-
ing wet in seawater?” | asked

“Ah, well," he replied, “of that I'm not sure
We've never been asked to test it. Leather
will usoally break down more guickly of it's
wet, though perhaps the pickling effect of
salt water. .. ." He shook hi= head

Despite that dire prediction, Brendon wis
holding hér own in the gade. Two hours later
wihen George rehieved me at the helm, 1
crawled into my berth beneath our low deck
shelter. From there 1 hstened to the waves,
separated from my head by a mere quarter
inch of oxhide. 1 noticed how the sides of the
hull were pumping in and out like a bellows
The boat was almost a great sea animal, per-
haps a whale, within whose nib cage 1 lay as
the creature dreathed 15 way through the
water. The sensation was strangelv regssuring

The Vovage of Brendan

Exhausted, 1 dozed off, to be wakened by
a shout from Peter: “My God! Where did ¢
come from# 1 scrambled out and found him
stanng aghast at the sinister black hull of a
large ocean trawler, She was less than a hun-
dred vards away, all lights blazing, and bear
ing strafeht down on us in the darkness

“Light a Aare™ 1 velled at Peter, but it was
toeo late: his cold-benumbed hngers could not
mundge Lthe sinking mechanism. With pon-
derous menace the trawler swepl past us <o
¢lose thal we could make out the weldinz on
thie steel plates that towered above us. Then
she was gone in the mght

Later, with the near-tragedy well behind
us, 1 had an amusing thought. Supposing &
lookout on the trowler had sighted 1s and
reporied s to the bridee: a boat from another
century, runmng wildly before the gale under



"|||||||':Ir.;|.| by i I Lri il. ! i




a square sail bearing the Celtic eross in crim-
son and with five desperate-looking men
abouard! Surely the hapless lookout would
have been accused of drunkenness on watch
or put ashore to visit & psychintnst

Birth of a Compelling Idea

Onir saga had begun three years earher,
when my wife and [ were vacationing in west-
ern Ireland, St Brendan's birthplace As a
student of medbeval manuscripts, Dorothy
was as familiar with the Brendan legend as [
wis through my own specialty, the history of
exploration. Together we had sailed our
small sloop, Prester John, as far away as Tur-
key, so we knew something about fong vov-
ages in hittle bonts.

One evening over tea at the kitchen table
Darothy remarked, “1 don't see why Bren-
dan couldn’t have made it"”

Nor did I, but that proved nothing On the
other hand, if modern sailors could cross the
Atlantic using the same technigues and ma-
terials that Brendan had. the legend would
giin new significance. At that momeént the
idea of the Bremdan vovage was born

The next three vears were a saga in them-
selves, one of painstaking research, of endless
challenge, of frustration, and of what I came
to call simply “Brendan luck:" Each time |
faced a seemingly hopeless problem, one or
more experts conveniently popped up with
the perfect solution.

There were the fishermen of County Kerry
who gave me my Arst ride in a curragh, the
modern version of St. Brendan's craft, now
covered with tarredd canvas rather than leath-
er. From the kerry men | learned the han-
dling characteristics of curraghs and the fact
that they are true sea boats, not merely in-
shore skiffs

There was John Beeby and his generous
colleagues at the British Leather Institute,
who instantly took to the idea of a leather
boat and who tested more than o dozen wovs
of tanning oxhide for a boat. then sent me to
the Croggon family in Cornwall The Crog-
gons' traditional tannery cured all 49 hides in
the wiv St Brendan's tanners had, in a solu-
tion of oak bark.

There was Calin Mudie, the boldly imagina-
tive naval architect, who personally made the
drawings for Bremdan with medieval-style
rngging and who cautioned mie on the manner

Fhe Vavage of Brendan

of sailing her: “That knowledge has been long
lost, It's up to vou to rediscover it”

Gifted craftsmen saw to the construction of
Brendan's wooden frame: Paddy Lake, hesd
shipwright for the Crosshaven Boatvard in
Ireland’s County Cork, and Paddy Glennon,
a millowner in County Longford, who hand-
picked and felled the ash trees for Bremdan's
supple ribs. The task of covering the wooden
frame with oxhide fell to a cheerful wizard
named John 'Connell, formerly a1 master
harness maker gt the Roval Warrant Saddlers
in. London. With a erew of carefully super-
vised volunteers, John produced n watertight
hull held together by some 20,000 stitches of
hand-rolled fax thread.

Nearly two and a half vears after the Bren-
dan voyvage iden took shape, Bishop Eamon
Casey of Kerry blessed the boat at the Cross-
haven vard with a special poem he had writ-
ten m Irish:

Bless they boal, O trie Chrrist,
Comvey her freely and safe across the
sea. .

Then as if to the boaat herself, hie added:

To go to the land of promise is your
right.
You are like a guide of Brendon's time
My dvear-old daughter, Ida, was elected
to. christen Bremdon—not with anvthing as
viypid as champagne, but with a bottle of
good Irish whiskey! Amid a satisfving shatter
of glass and a cloud of glorous fumes, Bran-
dan was wincherd down the slipway.

Departing for the “Promised Land™

somehow over the next three months the
endless detazls of outfitting the boat, choos-
ing a crew, conducting sea trials, and plan-
ning the vovage were seen to. At last on May
17, 1976, we st sadl for Brendan's “land
Provmised to the Saants" from an appropriate
spot—Brandon Creek in southwest Treland,
where 5L Brepdan is saud to bhave started
sormie 1,400 vears before. With a wave to some
200 well-wishers pnd skeptics alike gathered
on shore, we weighed anchor for the New
World via Irelnnd’s offshore 1slands, Scotland,
the Faeroes, and later Iceland

From the first the pliant hull, joined with
two miles of leather thongs, fAexed to the
witves, giving us.a disembodied sense of being
tuned to the motion of the sen. The feeling was

[



enhanced by Brendan’s low frecboard, a mere
16 inches. Her square-rigged sails allowerd
her to point up no higher than 90 degrees
lo the wind, so that we were slaves to every
wind shift.

Owur first day at sea we spent sorting out a
jumble of gear and provisions, setting regular
helm watches, and dividing up varous shap-
hoard tasks.

My first choice for crew had been George
Molonv, a 26-vear-old friend and longtime
sailing companion. Then there was Rolf Han-
wen, 34, a Norwegian volunteer with wide
experience in handling old-styvie boats At 23,
Arthur Magan, from Dublin, with his tousled
good humor, was the baby of the crew. Final-
Iv there was Peter Mullett, a 33-year-old for-
mer London photographer, who had signed
on to film a documentary of the voyage.

As skipper, ] was the oldest, at 35, All of
us knew about boats, for sailing Brendan was
too risky for novices. One misstep and vou
were overboard; there was no way of turning
Brendan back to pick up a lost man.

Regaled With a Hail of Crabs

Our encounter with the gale and the near-
miss by the trawler took place on the night of
Mayv 23, after a brief stop at the Aran Islands
west of Galway Bay, There, we discovered,
word of our vovage had preceded us, As we
neared one of the islands, two fishermen haul-
ing pots in a modern curragh called to us

“Are vou the crowd for America? Welcome
to the islands.”

“Thank you very much.”

“Would vou like some crab#”

“¥es, please!”

A hail of crabs flew in-an arc from the cur-
ragh o Brendan, and Rolf scrambled about
the beat trving to capture them before they
scuttled into the bilges. Boiled in seawater,
the meal offered welcome relief from our
standard fare of tinned meat and beans, dehy-
drated soup and vegetables, catmeal, dred
fruit, and an occasional chocolate bar.

The storm resalted in severnl major
changes aboard Brendon. First was the loss
of Peter, who injured his arm and chest in the
gale and who, on doctor’s arders, reluctantly
left us in County Domegal on the northwest
tip of Ireland.

Also the storm had shown that our pro-
visions were not well enough protected from

=
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rough seas. Many of our “waterproof™ plastic
bags had leaked, resulting in & nauseating
stew of sepwater, oatmenl, sogey fruit, and
re-hvdrated vegetubles.

Above all, the gale had shown us that sail-
ingt Brendan was rather like riding a balloon,
With too few crew to row effectively, once
we cast off we had to sail in the direction
wind and weather took us, with little mar-
gin for correction. The storm had blown us a
hundred unexpected miles off course before it
dropped us again on the coast. We began to
appreciate the lives of medieval sallors, who
had to trust to God, keep patience and faith
alive. and risk death by storm, starvation,
and thirst.

From County Donegal we et a course for
the Scottish island of lona There on the
waterfront T was approached by a gaunt
voung mean in a ragbag assortment of clothes.
With a casual wave at Brendan he said he
had learned 1 was short a crew member.

“Yog-z " | answered cautiously, looking the
stranger over. A great beak of a nose domi-
nated his face; and he nervously waved a pair
of enormously long arms that gave him the
look of some sort of strange, flapping, pred-
atory seabird.

“I'm the captain of a local charter boat,”
sajed the stranger. “But my brothers can
manaze the business if vou'll have me aboard
Brendan. By the way, where are vou going?”

Thus we acquired Edan Kenneil, destined
to become Brendan’s incorrigible jester and
live wire. Edan's appetite, it developed, knew
no bounds. He would eat virtually anything
and evervthing, and we could guarantee that
his darting fork would clean up any leftover
morsels. His insatiable hunger and his failing
arms earned him the appropriate nickname
“Crannet.” in honor of his airborme counter-
part—a seabird whose appetite 15 legend.

Toasts and Bagpipes Toke a Toll

One of our final stops before ventunng
mto the open Atlantic was North Ulst, an is-
land in the Scottish Hebrides. North Uist 1s
famous both for its hospitality and its bag-
pipers, and we departed with fve splitting
headaches, the result of ton many liguid fare-
wells and 2 ferocious dose of the pipes at
short range

On June 17 we left the Scottish isinncds
astern and steered for the Faeroes, some 200

National Geegraphic, Decenther 1977



mules north across the Atlantic. Once again
we were a crew of four, as personal affairs
had called Rolfl urgently back to Norway.

The Hebridean fishermen were cautious
ahout our praspects. “T wouldna' want to sail
with yvou™ was the parting remark.

During the firdt 45 hours we made excel-
lent progress. On the second day my noon
sun shot put us halfway to the Facroes. A
subtle change occurred as the distance from
land increased. Surrounded by thousands of
sgquare miles of ocean, ‘we were {our men
locked in a leather “cell” measuring 36 by 3
feet, less than a third of it sheltered and
habitable. In these cramped quarters each of
us realized the need for strict self-discipline,
i we were to avoid those minor irritations
that eould erupt into quarrels, even hatreds.
By an unspoken rule, each man kept himself
to hamself and got on with the job, It was an
old-fashioned formula, and it worked

Living conditions were at a medieval level,
and no one bothered to wash or shave. It
wiould have been a waste of fresh water, and
besides, Brendan smelled worse than any
of us. Her leather hull, smeared with its wiiter-
proof coating of wool grease, gave off o
dench no human body could equal.

Modem Materiale Fuil Many Tests

OUne lesson became increasingly clear s
the vovaie progressed: Modern tools and ma-
ternals were seldem a match lor medieval
onses: Not only did our plastic containers
crack and leak, bul expensive metal imple-
ments simply rusted away or broke, despite
heavy layvers of protective oil. Whenever pos-
sible we fashioned replacements out of ancient
materials =such as wood, leather, or Aax, with
primitive but far more durable results

The =same applied to clothing As we
reached colder latitudes, we abandoned our
garments of artificial fiber in favor of old-
fashioned woolen clothes with their insula-
tion of natural oils

As for Brendan's hull, it actually improved
in cold water. Daily inspection revealed that
although the leather had become saturated
with seawater, weeping a continual fine “dew™
an its inner surface, the increasing cold made
the oxhide stiffer and stronger. Clearly St
Brendan and his crew had chosen the proper
route to reach the Promised Land: If they had
sailed through tropical waters, the higher

e Vovage of Brendan

temperatures could have melted away the
vital wool-zrense dressing on the oxhide and
speeded up the leather's decomposition.

It all added up to the fact that the sailors
of Brendan's day were far better equipped
than modern historians acknowledge.

Ship Becomes a Tov of the Elements

The first two days' and 100 miles' progress
towiared the Faeroes was deceptive; in fact, it
took us more than a week to make the other
100, It was a week of wild extremes, in which
Brendan was becalmed, swept backward by
headwinds, and fnally lashed by storms
andl caught in the fierce tidal rmices surrouni-
ing the Faeroes. Toward the end we found
ourselves stationary one moment and swept
past the cliffs at 20 knots the next

As we approached the Faeroese island of
Mykines, thousands upon thousands of seq-
birds poured from the 1,000-foot cliffs—ful-
mars, gannets, skuas, gulls, terns, guillemots,
razorhills, and puffins, wheeling overhead in
squadrons to fish the teeming waters. The
sight called to mind the “Paradise of Birds.”
which the Brendan saga mentions as being
separated by a narrow channel from another
izland called the “Island of Sheep.” Mykines
fits the description of the Paradise of Birds
very well, and the word Faeroe itself means
“Izland of Sheep.”

At Torshavn in the Faeroes we encountered
the man who was to become our fifth crew
member, Trondur Patursson.  Powerfully
built and with a splendid mass of hair, he
was sitting one morning on Brendan’s pun-
wale with a beautiful Faeroese girl who
turned out to be his interpreter,

“It 15 saud that vou have room for a Faeroe
lander on your crew,” the @rl explained.
“This man would like to join vou.”

(zood Lord, T thought, surveving the candi-
date, even a Viking raiding party would think
twice hefore tuking this fellow aboard!

*“His name is Trondur,” the zirl continued,
“He iz an artist, and a fisherman on Faeroe
boats off Greenland. He 1= a seriogs man.”

And a superb satlor, it turmed out. A few
davs later Trondur reported abouard for the
voyage to lceland, or wherever the winds
might carry Brendan. Trondur brought along
a supply of his traditional fare at sea—dried
lamb and fish, dried whale meat, and chunks
of fresh blubber. Hung from the rigging, the
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lamb in particular, with its greenish fur of
mold, began to give off a truly medieval smiell

Steppingstones Across o Stormy Sea

With scarcelv two months betore autumn
storms began sweeping the North Atlantic,
wie left the Facroes July 3 on the 400-mile voy-
age northwestward to leeland. This was the
so-cilled  “stepping-stone - route”—a  great-
rircle arc spanning northern Scotland, the
Faeroes, lceland, the tip of Greenland, and
Newlfoundland—the shortest wayv between
the Old World and the New. It is the route
followed today by transatlantic jets, in the
past by the Vikings, and almost surely by any
Irish monks.

Trondur guickly proved his value at sea-by
catching more than a dozen cod on a long,
heavily weighted handhne baited only with
bits of colored rubber. As a result we had
codfish in every concetvable style—baoiled,
fried, stewed, made into putties, and even a
cod spaghetti that Edan loudly acclaimed.
But when Trondur, whose English was grad-
ually improving, offeréd him a choice after-
dinner shce of blubber, Edan recotled: "No,
no, I'll never be that hungry!™

Happily for Edan, his revulsion to blubber
was strictly dietary. One morning our conver-
sation was interrupted by a massive sigh like
a huge gas bag emptying, followed by a np-
ling sound. “Hyal!” Trondur exclaimed de-
lightedly, pointing 20 vards abegm at a great
glistening mound of black that heaved gently
in the water

It wais the first of our many encounters with
whales throughout the vovage to leeland, Our
mitial visitor surfaced a time or two, then
disappeared, but it was only a preliminary.
Two hours later as Edan glanced casually
aover the side, he gave a shout: “Hey, look, i
dolphin—no, 1 whale. Lats of whales!”

Peering over the side we made out the
shapes of at least 15 whales—pilot whales,
according to Trondur—swimming as though
in escort a mere six feet beneath Brendan's
hull As the first contingent passed under us;

others took their place. We estimated  somae
140 whatle= in the herd.

My first renction was ont of concern, for |
had been cautioned in London about the hab-
its of certain whales.

“The minke whale,” a noted cetologist had
told me, “is commaonly described as ‘cunous,
while the fin whale sometimes rubs himself
up against small boats.”

Just what we need, I'd thought at the time
—=ome itchy whale having a good scratch on
Brendan's leather hull! But the herd passed
harmlessly beneith (=, and never in dozens of
Inter encounters were we touched or in any
way endangered by the great creatures.

There was one more curious fact: Our
leather boat, because it was whale-shaped or
perhaps because it smelled of grease, acted
#s a4 magnet for the whales, They would sur-
face beside us, circle us, or even lie gently
beneath our hull, so that the water disturbed
by their great flukes would eddy up around
our little vessel.

Fest Added to a Dull Diet

For a week the weather favored us, driving
Brendan almost with gale force parallel to
Iceland's southern coast. Trondur showed us
how to citch fulmars, a type of petrel, with a
scoop nel or on lines baited with blubber
(page 793), and we feasted on the meat,
boiled and roasted.

On July 15 an Ieelandic Coast Guard pa-
trol plane buzzed us almost at masthead
level, and we heard & friendly voice calling
us over the radio

“Hello, Brendan. Is all well on board 2

“Yes, everything 1s very relaxed and the
crew is in high spirits. We'll see you in Revk-
javik.”

On July 17, 1976, we kept the date, ghding
into the harbor of leeland's capital 1o an en-
thusiastic welcome. A smiling customs official
gave me 4 form to sign, thus assuring the
soversign state of Iceland that no “rats had
been seen on board durning the voyage.”

Though the (Continued on page 757)

Launch dav’s hlustery wind snaps al Brendan's flags and pennants as she stunds
refudy to test Tim Severin's premize. A historian and explorer who has followerd Marco
Polo's track ncross Asin and sailed down the Mississippt, Severin became convincesd
that buried in the mythical bageage of 3t Brendan's Vovage was a core of seafaring
truth. On that theorsy, he and his crew committed their time, their ideas, and their lives.

-
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Ihe tribulations of sea trials have
the crew serumbling 16 kearn the mdi-
ments of hamdling sepuare sails right)
The finer potnts were learmed en route
arid in hazard Later, Bresdan was
miore [y covered with tarpaulins Lo
imerease seawoarlthiness Skipper Sey
erin thinks 5t Brendan and his mioriks
may have used spare des they car
ried aboard lor o ke purpaose

Skeptical Kerrv men inbove) ook
(e R Hrr'mr.;rll ashore next Lo
Rramdlon Creek, by tradition the de
parture point of the holy men

“Maost of the local |I-||-:||l|' il
by nature, thooght we wiete gtterly in
sane,” Severin savs Ohne man oo
maore conhdence “Sure thev'll i
bt thev'll need o mtencle.”

Vational Cieographi
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Thirty-SIX
feet of leather
and wood

tomether stay afloat, Based on the tredition

al Trish currash as adapted by naval architect
Colin Muche, Brewdan odid all three extremely
wiell, Althiueh she drew only one foot of wiater
aned couldn't beat upwind, her low bablast mache
her i stabibe soiler, The vessel's flexible hull and
framine absorbed and distnboted the stramns
imposed by high winds and waves. Onk-bark
nning and wool-grease dressing kept the hull
watertight nned hedped prevent rieterioration o
e lesither

ni-_':*il;h"-,' OBRJECTIVES: Be nuthentic, hahl
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Hull of 49 exhides, a quarter-inch thick, rein-
teercedd it bow (loar btvers) and stern (two bvers)
Tarpeuling in sections, to keep seas out

Sails of leather becume waterlogred, and were
replisced by asel woven of Irish flax.
Wickerlike skeleton of ash lpths, secured by
1600 lashings Holl coverine s stretched over
frame bt attached only to ok sunwales
Witter and stores. which also served as biillast
Radho gear, charts. muscellaneous eqinpmen)
Lechoartd, fowered o reduce leeway when sall-
iy an o reach

I
¥

I4

FiRiTEs AT FRES B ERTENLS

Framed cabin top supporis lle raft and wolar-cell
panels for rechargmg battenes.

Cabin accommodating three, with space for two
more i the bhow

Cooking box with kerosine stove

Hadio antenm

Huovancy blocks under turpauling Some blocks
were Jettitomed W Add storpge) spare oxhides
were npped to protect cockplit in gales:

Rudder, or steering oar, leads by st shaft to a
yvoke on the starboard quarter

Chak =Kid for beaching

783













(Contintied from page 778) leelanders were
marvelously hospitable, theére was one thing
they could not do for us: change the weather
m our favor. For the next three weeks steady
southwest winds swept the island, barnng
Brendan's progress toward the New World
The autumn gale season wias approaching,
and there was the pack ice off the east coast
of Greenland to consider.

Reluctantly T made the same decision SL
Brendan obviously had reached several
tmes: wani for another season. According to
legend his vovage had lasted seven vears;
with luck we would make it in two.

Al the invitation of Petur Sigurdsson, direc-
tor of the leelandic Coast Guard, we stored
Bremdan in one of his hangars and made for
our homes, acreeing to meet in Revkjavik the
followmg Mayv.

Weather's Fury Poses o Crisis

Owver the winter T worked on my logs and
notes of the vovage. We had sailed more than
1,000 miles and had 1,600 to po—from lce-
land to Newfoundland, | knew the second
leg would be [ar tougher. We had not yet
faced the notorious Greenland Sea gales, suby-
freezing temperatures, ar the pack tce

Gathering in early Mayv at Revkjavik, we
loaded our stores aboard Brendan and set off
for the final goil. Newfoundlawd. At the last
moment Edan found he had to return home
hecause of prnvate commitments, so once
agnin we were a crew of four—Trondur,
Lreorge, Arthur, and L

In some wiays it seemed as if we had never
interrupted the vovage On the second day
our old companions, the whales, paid us a
visit, though not close enough for Trondur to
use o new harpoon he had brought alonge. |
resumid duly navigation fixes and radio con-
tacts, George busied himself with mainte-
nance chores, and Arthur once again took
over the still cameras: Life assumed a familiar
termpo. It was not o last

{In May 20 the weather began to deterio
rate. A sullen swell out of the southwest gave

notice of heavy weather to come, and our
sparits fell with the barometer.

By midafternoon we were in serious trou-
hle. The great marching hiils of water seemed
to be trying to engull Brendan. We put on our
rubber immersion suits in case we went down,
then steadily pumped the hilges amid the rat-
tling crish of wave tops breaking across our
low-slung craft. Then the sea found Bren-
dan's weak point: A breaking wiave smashesd
through the open area between heim and liv-
ing shelter. Water flooded in. The enbin was
swimped.

“Pump! Pump!” Arthur yelled as Brendan
began to settle sluggshly, Scuarcely was the
hilge water under control when crAsH! An-
other wave thindersd aboard.

We had to close that vulnerable gap, but
nuthing we had aboard—nyvlon, canvas, or
plastic—was strong enough to withstand the
welght of incoming water. Or so it seemed,
until suddenly the answer came to me: leath-
er! An oid encyclopedia drawing popped into
my heard, an illustration of an ancient Roman
testudo, or tortowse, a defensive canopy of
leather shields held overhead by soldiers
during i stege to ward off stones and arrows

In Ireland we had stowed aboard a spare
axhide and some smaller pieces of leather to
patch Bremdan's hull if she developed a leak
or was punctured. In seconds we had the
spares outl and Trondur was lacing them to-
gether with leather thongs. Fifteen minutes
later Brendan wore a sturdy leather apron be-
tween ber helm and shelter, and ot last the
waves molled harmlessly off. We had survived
our first Grreenland gale.

Camble on Brisk Northerlies Pavs OFF

Nine davs later, on May 29, we cleared the
southern tp of Creenland. 1 had gambled on
hinding northerly winds by running close to
the pack 1oe along Greenland's enst coast, and
the gambie paid off; on one memorable day
we made 115 miles

Yet the weather continued poor. “Fog, driz-
tle, cold,” were tvpical entres in my log for

Shooing away a hitchhiker—a water pipit exhausied on its migration from North
Amernica to Greenland—Tim Severin tries 1o get on with his meal. Most ponderous
of regular visitors were whales: phlots, fing, sperms, minkes, humplicks—and kill-
ers. Whal would o grease-smeared hull rich in protein séem (o killer whales on the
hueit 7 An easy meal? Only a curiesity, it turned out—to the relief of Bresdan's crew

Fhe Vovage of Brendan
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the penod. We had been three weeks at sea,
and boredom reduced conversation to a nani-
mum. Like precious dry clothing, we doled
out our thoughts and comments little by lit-
tle, knowing that there were still long stretch-
g2 of emply time ahead.

On June 14 we encountersd our first sea
ice. Radio stations | had contacted in Green-
andd and Labrador reported that the spring
ice pack was receding northward through the
Labrador Sea, but the reports were inaccu-
rate. Under adverse winds we grindually found
ourselves enmeshed in the ice, which stretched
westwitrd in a vast, almost unbroken expanse.

Once again Brendan luck favored wus: In
the space of a single day we encountered a
Faeroese fishing bout that towed us free of the
ice trap, and a U. 5. Navy arctic supply ship
that loaded us down with fresh provisions.
The latter also gave us an exact position fix
via a U, S satellite. A nice touch, T thought—
a medieval leather boat navigating by 20th-
century space technology!

Ripping Sound Ends Rest

Our second encounter with ice began lour
davs later and very nearly ended the vovage,
In the predawn blackness of June 18, 1 had
just turned over the helm to George and
wriggled into my damp sleeping bag when a
strange crackling sound, rather like the rip-
ping of {abric, echoed mside the hull.

“Did vou hear that? What was it | called,
Gearge had heard the sound, too, and thought
it had come from the hull

*There's nothing we can do about it in the
dark,” 1 sabd. 1 was wrong.

I had barely settled back in my berth when
the sound came again

“It's 1ce!™ George shouted from on deck. ]
can see lumps of it all around. We're running
intn masses of it!”

Quickly we dropped the sails to reduce
Brendan's speed, then surveved the scene
from the bow with hand torches

It was a sight to send the adrenaline racing
—all around and ahead of us were jagped
monsters of ice, nol the solid expanse of a few
davs before, but a nightmare jumble of mdi-
vidual floes with dark patches of apen water
between. As | walched, the channels ahead
vawned wide one moment and snapped shut
the next as the floes constantly shifted under
the force of the wind.
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It was obvious what had happened. A
northwest gale that had sped us along over
the past two days had ripped into the main
pack of sea ice and burst it open, sprayving the
fragments like shrapnel over the ocean ahead
of us, And Brendan was about to be fed into
them like mincement.

My thoughts were interrupted by an nwe-
some <ight: a gigantic floe, perhaps the shard
of o dving iceberg, heaving directly toward us
out of the gloom. Rolling and wallowing like
an enormous battering ram, it seemed ready
to deliver a massive blow to Brendan's (ragile
leather skin,

“Huang on!™ [ shouted to George as a swell
lifted Bresdan up and then flung her down on
the huge floe that rose to meel her

Crack! Thump! Breadan shuddered as
though she had struck o reef, which indeed
she had—a reef of ice. The impact Aung
(seorge violently backward. He grabbed at a
halvard and hung on, actually swinging out
like a puppet over the ice and then safely
back aboard

I knew such luck could not last. Without
headway we could never steer Brendan
through the ice. We must gain momentum
aguin, however great the risk, so that wecould
mineuver among the floes. Taking over the
helm, I sent an awakened Trondur and Ar-
thur forward to manage the foresuil, while
Creorge stood as lookout on the cabin mof.

Threading a Perilous Maze

For the remainder of the night it was a mad
scene, an icy tobogzan ride in the darkness
with little control, virtually no brakes, and o
minimum of visibility. From the cabin top
(reorge would shout warnings to me: “Big
one dend mhead . . two floes on the port bow

one to starboard . looks like a gap be-
tween them.” And T would 1ssue the appro-
priate communis to Arthur and Trondur: “Up
foresail . . . sheet to starboard . . . down, down,
hring her down and slow her!”

Dawn came at last, and we were still afloat.
“Anv witer in her vet?” asked George when 1
made a bnef inspechon

“No,” I answered, “she came through like a
warrior,”

Diay followed might in much the same pat-
tern. Visibility increased, but it did little to
hearten us, for as far as the eve could reach,
floe after floe stretched abead and behind us,
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A\t imes Brendan seemied canght L[ 1N 6 T
and endless country sguare dance with gant
partners who, as they dipped and curtsierd
threitened to crush the life out of her. Al
length two of them nearly succeedied

l'l-"n." J.'..lll '.'-ll'.;'..l'll LR WY ely Il_'|||||j;=ll. '..l.]|_-,|
seemed the worst of the Boes and by chusk thal
dav were within <isht |I:-|I.li||_'r|_ wHleEr. A Wi
eased through o Ei] Detwiel Bvo massive
chunks of ice, they swung together, pinching
Brendan. The hoat shuddered strangely, un-
like previous collistons. Five minutes kater |
;-_'|'.|-I'n=‘rf chown aned saw water swirling over
thi '!]II-'-T!'?IP.IFI].'- Brendan h ||| been holed and
Wits leaking

Night Cloaks Extent of Daumage

Despite the danger, thee lenk had to wait, In
the gathering darkness we could neither o
Cale nor repalr i, ond our hirst |IFIII!'i'|:-.' Wilk
11l to work free of the ice, “Ohne man on the
bilge pump, please,” | ordered, “Another a
Lthe helm, one forward controlling the hendd-
sanls, and the fourth at rest”

Chur sitwatiom wais precarious 200 miles
from the neare<t land, La
around us; o leak of unknown tyvpe and size

srador; we Boes stall

somewhere in the hull, and a sea whose tem-
perature boversd At freczinge

All that night we pumped—2,000 strokies
of the bilge pump every hour to empty Bren-
dan. Phvsically we could manage it, but not
lor long; our fatigue level wis already dan-
seroushy hgh. Before dawn [ radioed the Ca-
natian Coust Guard station at St -"|r|f|=.|-_"._-.,
Newfoundland, reporting our situation aned
mving what at best was an estimated position

"Weare not i immédiate danger,” 1 added,
“but wonld vou please consider the possibilit
of air-tropping s a small gasoline bilge pump
if it becomes necessary?”

‘Roger, Roger,” replied the St. Anthony op
erator as if the reqguest were routine, Long
afterward | was to learn that the Canadians
guickly readied a rescue adrcraft at Halifax,

INOVHL ~rotia, and alertedd one of their ice-

hreakers a dov's spiling to the west of us
“But.," o Coast Guard officer conbded to me,
“we rated vour chiances as nil "

in the end we managed without assistance
[Dvirimg mv turn on the pump that mght 1 no
ced & curious fact Clecasional fHashes of
phosphorescence ut a cerlain point on the

outer surface of the vessel’s hull were matchied

! e Fovaoe o) |‘|-I|_'['|l|.|ri

Plotting o hx, the SKIPPeT prepares to make

i ety racli i tHEL o postiion Lo thie fenriest
croastal stations that could dispatch rescus
EUFCFEE 1T MeCessary, Sibce Hl.l"rll:lu":-"- (s

gl et bee firedlicted], accurate celestia

My Irntian wis vitnl

Cramped as o monastic cell, Brendan's
tiny cabin packed with rodio pesr and off
witch crew gives minimod oomfor While
Lierre Molony tries to sleeqs, Arthur Magun

stiches o book on whales Taking part moa
L] Fllll'. '|I|| I.|.'|I,|||' Wikl | !i|-_ Py ;._-, :|: i | |||__

of all ssphitinegs



simultanecusly by fashes inside the pump's
plastic intake tube within the flooded hull
The hole, T thought, must be close to the end
of the tube.

At dawn I leaned out over the gunwale
above where | judged the end of the tube to
be, and instantly found the trouble: o dent at
the waterline about the size of a grapefruit,
with a tear at the center. Under tremendous
pressure from aspearhead of ice, our flexible
lenther hull had finally burst, but only by a
length of four inches. Had Brendan been built
of rigid metal, fiberglass, or wood, she might
well have been crushed and destroved

Painstakingly we cut a leather patch to
size, and George leaned over the gunwale in
his immersion suit to apply it (page 793)
Working with pliers and an awl, he thrust o
heavy needle threaded with flax through the
patch and the hull to Trondur, who lay inside
and forced the needle back out to George

It was a bone-chilling three-hour job, and
at imes George's head vanished in the waves
At last the final stitches went in, the patch
was smeared with grease, and Brendan was
as watertight as the dayv she was lnuncherd

A Welcome Meeting at Sea

A day or two later we began to see our first
signis of Lind—foating logs, patches of weed,
and a marked increase in birdlife. We had
been six weeks at sea, and the signs were wel-
come. Then on June 23 our radio crackled
with cheerful news: The Canadian Coast
Guard's John Cabot would rendezvous with
us that same dav, roughly 100 miles north-
east of Newfoundland's Hamilton Sound.

The meeting was a great boost.

“We were lucky to spot you this morming,”
zaid Capt. Leslie K. Eavis, John Cabot's skip-
per and an old sailing-ship man himself. “Thie
lookout called down and said there was some-
thing on the port bow. 1 said. *Can't be him,
he's supposed 1o be 38 miles away!

“But after the second or third look | real-
ized it had to he vou; 1 could see the cross on
vour sails, the red cross.”

Johm Cabot left us with fresh food, extra
hatteries, and best of all, four pairs of her
first afficer’s dry socks

Memories of those final three dovs remain
a blur, smudged by our growing anticipation
of a landfall Approprately, our old friends
the whales showed up to help celebrate our
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victory. A herd of humphacks surfaced as we
entered Hamilton Sound, spouting, breaching,
and slapping the water with their great finkes
as il in ovation for Brendan

(n the evening of June 26, 1977—a vear
and six weeks nfter weighing anchor in Ire-
land—we coasted in to Peckford Island in
Hamilton Sound. Dropping anchor astern we
pakd out the Tine until Brendan rode guictly
a few vards from the beach. I turned (o
George: “Can you take a line ashore?”

Az he made ready to jamp, Brexdan crept
forward, not with stvle or speed, but in the
sgme  matter-of-fact manner in which she
had ranged over three and a half thousand
miles af ocean

Georpge leaped. Hic feet splashed, then
touched ground (pages 796-71 And I thought
at last, "We've made it."

Legend Moves Closer to Truth

The site of our final landfall has no partic-
ular significance. What matters 15 that Bren-
dan-—a leather boat that some predicted
would disintegrate in the hrst ocedan gale—
had successfully crossed the Atantic. She
may have looked more like a Boating bird's
nest than an oceangoing vessel, but she had
brought us safely through fog, ice, gale, and
calm, weross some of the world's most unfor-
giving waters. She had proved bevond doubt
that the Irish monks could have sailed their
leather boats to the New World before the
Norsemen, and long before Columbus

But Brendan had done more than that. She
hae showed that the saga of her namesake
wis no mere splendid medieval fantasy, but a
highly plausible tale. Scholars of epic hitera-
ture will not be surprised. Their expeérience
shows that sorme of the most durable legends,
from the Tiad to the romance of Alexander
the Great, are founded upon real events and
real people.

In 5t Brendan's case those people must
have been very spectal men, even by the ex-
acting standards of their day. The territornes
they sought were the special lands bevond the
harizon, the unknown places, the wondrous
realms to be revealed by God, In short, the
Promised Lands

Such was the motive that inspired St
Brendan and those who came after him, in-
cluding ourselves—mun’s age-old instinct to
explore, to test, to learn.

Natienal Geographic, December 1977



I'.|:|! - "||||||



‘r.hﬁ'.":TfT d BT E
. -




:
L ]
sl P

Hulking ice slips by to port as Brendan thre

n paick off Labrador (above), as viewied :
cumieri whose shutter was jammed by expios
ol SESAWILLET -I'l"'- GINECTONS WOy Wi :.--._I|i
leelh of smaller Does. Cne day At chos

these soinsaredd the boat, and weiter spurted i

“ WYWils  SEFYE  O0NT '-|'|'|I"- WEEE e paindiune W

found, amd the crew pumped 2000 strokes an
houre throtegh the mght o clear the bilges. Al
chawn Cweorge Molony pushed thread through o

leather pelch I'ij.:_II[- i osedl the el Rt C s

st i Urme Tee-cold water mav ha PP
I £ the len r hull, which mieht have
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To cateh a hulmar, Trondur Patursson pes
chunks of bait astern o distract birds Th
T O swee) W the net, | IFRUre= bt
lelt. That dav the crow had fresh roasted b
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ROM THE DARK HOLE of his aircraft
window high nbove South Dakota, paper
executive Robert Haines looked down
perplexed on the mghitime prairie below

“Those rural roads should have been empty
at that hour,” he recalls, “but I was picking up
neadlights=—I|o=s of them, on vehicles heading
eiast and south

“1 saw more and more lights as we flew on
wist. By the time we reached Aberdeen,
south Dakotn, there was a solid string of
them, as far as the eyve could ses

*When we landed. 1 discovered what they
were. Cattle trucks—load after load of range
cattle, heading for the slhhughterhouses
Drought had parched the pasture, and the
ranchers were selling out”

Sell out they did. Two-thirds of the cattle in
parts of eastern South Dakota were trocked
o market and sold at depressed prices as
drought more severe than in dust bow] days
scorched the northern plains. Wheat farmers
who normally harvested 30 bushels an acre
2ot two, or one, or none. Darymen whose
grass and hay gave out fed their cattle thistles
and cuttils and saw cows bear calves that
were stek and biind from malnutrition

Is Nature on o Rampage?

In hindsight, calomity wos bulldinge even
then, the summer before Jast Now it has
spread alarmingly. More than six million
Califormians grimly endure water rationing,
and the state's farmers have suffered almost
a bithon-dollar loss in &8 vear. Much of the
West his been hit nearlyv s llur”jf, and Inst
summueer dfourht seared g brogd swath across
the Southeast

Along with the dry came the call N
one east of the Rocky Mountains will {orzet
the cruel winter of 77, when record-zetting
frecges and chzastrous fuel shortaeres broueht
muisery and hardship to millions.

What's happening to the weather? This
protracted losing sireak—s 11 merely o
chance roll of nature’s dice? Or does it fit into
A recognizable long-term pattern of adverse
chimatic behavior?

such questions, I found, are incredibly com-
plex: query a climatologist for hard answers
ind vou are likely to get only hesitant hypoth
eses. But these scientists have dissected the
anatomy of the metearolosical monster that
helped work last  (Contimued on pape 504)

The Yean
the Weather

Went Wild

By THOMAS Y. CANBY

SESUTIN P TON &), TTAFS

e . s il Rl LW RS
A LEFT T, A CRHAN SHRCTIHAAPHER SR RT * WLl

Icicles om Florida omnges, overwhelming
siiowindls in the Northeast—thnge the U S
slappered through the winter of 1976-77

By summer a more serious crists haed
iithered momentioms Parts of the nobog
wiore suffering the worst drought on recond.
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central Pacific and cool water off South America
raffect usual canditions for the month

cool water mtn

ﬂ"."'-l-l-'-'-ﬂ-l'i-l!;l- Pacific.

Il winds blow
ina bad winten

CHOPING ARGUND o huge low-pressime 5ys-
e the Noerh Pacific might), and deflecting

NOVEMBER 1976 Variations of as [ittls as 2°C in off & high-pressure ridee along North America's
sws-gurfane tamperatures may have intens|fied unesoal witst cost, the earthocircline jel stream amd it
pressure systemd and the wintar that followed. peeompanying westerles were diverted w Alaska

in o puttern unhroken for mezs of the winter of
1976-77 Tuming barck to the south, and aioeler-
ated by & shift of the normal Canadian low Lo the
southesst over Newfoundloml, the sind=—now
bearing 2 freight of Avctic arr—funneled stroight
out of the northwest into the United] States. Amd
the diaster was brm

Rome scientists look (o the occans and ther
st poake of warm and cold water jupper left)
lor Keys to long-range prediction of such tadival
<hifts in wind cmoulation. Though experts agree
that ses-surface wmperptures are influenced by
the atmosphere, which in return s affected by the
more: heat-retentive water, they differ on the im-
portirce of oo feedback to continental weather,
Changes in the Peru Current, for example, are
spen by some as svmptoms, not cattses, of deviant
wienlher jratlers.

NOVEMBER 1976: Lﬂﬁ:tﬂﬂ#&hﬂﬂéﬂhl"ui‘hmﬂ

high pressu=e off Maocth, "s west coast strengthen
a bulge in the normally clreular patiern of sir mevemant.



|r'|='|;l1'lil.ﬂ hergh - L urp eystem displaced

Massive low- pressure system -proussuTe center

fﬂﬂﬂﬁgmnlliwtlm lelands in Fall “‘-ﬂhﬂﬂt*ﬂ-"d ovier Canadz lwhite arrow

¥ast pool of cool water, perhaps
Launed claud
zezld wﬁ;ﬂu rmﬁl;”ﬂ Prru Current Burrs warm a3 sout heast
smmer af 1976, It may have trade winds waahen and rartherly flow
strengthened lvw -pressure of cold water slackens. Same wcantists
irﬂ_untg!_hum-r High -pressyre ridge. boosted by balieve this mysterious ubermation may
y warm water offshore, have bean responsible for tha bulldup
expands northward in January (srrowl, af warm witter off Narth Amearica
detauring matilere-baaring winds north and thus for the high - pressure rdge
to Alaska iind worsening drought alang the coast,

conditions in the wastern United States
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winter's havin
America’s Pacilic coast

a high
toast throughout each =um
mier anidd 5|u‘|:|1'.|| ||r|||-.".||£ the clear
avs that have hred so many mil
G111 Iu.-l' Losunndly,
this hgh-pressare ridee migrates soath. W

(Condinned from page 799)

Ite Imir wias North

In nirmal venrs Pressure svalel
||-'-1.r1'- (it 'J;l
skies= nnd
AT S= |
hons to the earty winter
this Iwarreer removedd, T
companyving moist Pacii
ward, droppng ie-mving
the West, Interacting  watl
he Arctic, these windds

winter patlern of alternating cols

Wl =tream and Al

WiINas SWetp e i=1
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Buffnlo digs out after a siege of snow
unrivaled in its annals of bad westher
Striking at noon on January 28, 4 hlizard
kept thousands of workers marooned over-
night and forced homebound muitorsts 1o
abandon their cars and struggle theoush 60
mph wusts in search of shelter. Five davs of
snow and high winds left the city paralyzed,
as the National Guard and volonteer groups
made emergency deliveries of food

stopped o cir, and five men froze to death

A stillness settled on Chesapeake Bay. Ice
eight inches thick closed Baltimore Harbor.
Seizing dock pilings, the ice lifted them with
each incoming tide until piers collapsed like
juckstraws. Tentacles of ice pulled caulkmg
from wooden boats, and wvessel after vessel
quietly sank (preceding page), Unable to sail
to ovster beds, resolute watermen strode out
onto the ice, cut holes with chain saws, and
tonged a fair day’s haul.

And in Buffalo, New York ..

“Ihe blizzard hit while [ was returning
from & trip out of the city,” explained cabby
Victor Barr, 65 and spry, “Stopped my tax
dead. T started walking with the wind chill at
axty below. The wind knocked me down,
then blew me down again, It stung my face
until it bled I made it toa jam-packed pizze-
rin andd stood up all night next o un oven
Next day 1 resched @ firehouse, where | could
sleep on the floor. The third day T got home
Thirteen feet of snow so far this winter, and
none of it's melled. It's unreal!™

A City Buried and Cut Off

It sy unreal So deep was the snow, %o
quict the metropolis trapped beneath it, that
viu -almost forgot that the January bhzzard
had virtunlly isolated some two million peo-
ple from the rest of the world

Milk disappedred from store shelves, while
in surrounding Erie County snowbound
dairymen had to dump their milk inthe drifts.
Snowmobile tracks soared righl over tractor
trailers buried on expressways, and loaters
preved on stranded autos

To the old ond mfirm, marooned in their
homes, the drifts were prison walls. Some
needed medicines; all needed food. Their life-
line was the telephone

Phones janeled at Buffalo's erowded and
busy Salvation Army headguarters at Man
and High “We've delivered food and medi-
cing to 23,525 homes already,” tabulated Maj
Danald W. Nuthan, weary of bone but still
martial in manner. *“We send out four-wheel-
drive vehicles as far as thev can go, then
transfer 1o snowmnbiles.”

Weren't they straming their budget?

“So far we've spenl 576,000 of our 55,000
emergency fund,” the major said. “We act on
faith; the money will come in,"

[ teamed up with volunteer Jack Migliore,

Narional CGeographic, December 1977



# printer whose shop was closed down by the
snow, and we set forth to make a delivery. We
passerd a detachment of Nationd Guardsmen
struggling to clear the clogged streets. With
=now everywhere, there was no place to push
ity dogiedly they loaded it on trucks to be
dumpesd onto Lake Ene jce

Scaling n titanic drift on Prospect Street,
Jack andd I knocked at the addresz on our gro-
cerv bag The door opened. An elderly couple,
shivering bleakly in winter coats, stood amid
bags of uncollected garbage. Wordlesshy they
clutched the food and melted into the dark,
ngd home

Perched at the eastern end of Lake Ere,
Buffalo was reeling under the phenomenon
known as the “lake effect.” Moisture evapo-
rating from the Great Lakes mises, condenses
in cold upper air, and descends downwind in
a belt of deep snow. Normally, Lake Ere's
snow belt lies safely south of the city. But this
vear the blizzards bore in straight off the Inke,
burving Buffalo.

Al the eastern end of Lake Ontario, Water-
town, New York, also felt the lush of the snow
helt. Six feet had fullen in five dayvs, and drifts
arched 235 feet high. Four barns hil collapsed
on cattle; another burned, with firemen pow-
erless to reach it Officials cautioned pedes-
trians not to walk up driits and blunder mnto
overhead electric wires

In the wake of plows T headod south tio the
worst-hit area All was activity at the fire-
house in snow-smothered Adams. Firemen
and U5 Army troops were readving food
and fuel deliveries for families - stranded on
Tug Hill, hardscrabble country enst of town
For mine diavs Tag Hill's remote farms and
tinv hamlets had been cut off from the world
by smow 24 feet deep

Deer Die Amid the Dirifts

We clambered abosrd @ huge Marine
Corps  helicopter with double rotors and
angled up over the bleak platean The onlv
life we could see below was an oceasional
herd of starving deer. “The wenk ones will be
pudled down by packs of wild dogs and coy-
dogs—half- covote, half dog” velled Adams
fireman Stanton “Duffy” Hamilton over the
chopper's roar,

Al house after isolated house we settlerd
down mnoa blizeard of rotor-blown snow
Duffy-and a contingent of troops sallied forth

The Yeur the Weather Wens Wild

on snowshoes o deliver foud and kerosine
to grateful occupunis

We landed beside the litthe unpainted home
of Margaret Forsmark, a lively but very lane-
ly widow of 80, “Done my shopping, bovse”
she askerd Ignoring the yroceries, she chatted
happily with Duffy Hamilton, As he at last
returned 1o the copter, she turmed to me and
talked on, her hands unconsciously kneading
my arm. When 1 too had to pull away, she
looked guiltily at her hands. “Excuse me for
touching vou, o stranger,” she blurted, She
watched from her open doorway as the heli-
copter lifted away.

Penmsvlvania Runs Short of Fuel

An hour’s plane hop southwest, i the
Pennsvlvania mountains, Favette County
wis also besiegedl. Timwe after timie during Jan-
uary  and  Febroary, when temperatures
sereamed 1o 20 and 30 below, Favette found
itsell draning its lust drops of kerosine and
fuel vil. and many homes grew cold.

“It takes 300,000 gallons a day to keep this
county something like worm.” explained
County Commassioner Fred Lebder, bustling
about his emergency headguarters in a little
brick: schoolhouse puneled with knotty pine.

"Why are we short of fuel? Partly allo-
catlons aned =0 on, but there are other faclors

“For exumple, the Monongaheln River is
frogen over solid, and barges that normally
carry coil to the steel mills and electric gen-
erating plants are stranded tn the ice. S0 the
coal companies have to haul the coal in
trucks. | calculate that one coal compam
with Vil trucks 1= burning enough fuel (o heat
1,820 hares.”™

The biggest problem, Mr. Lebder said, was
supplving the people in the mountains with
emergency fuel, The Pennsylvania Depart-
ment of Transportation was helping

I crept along Route 40 up Chestnut Ridge
and stopped at the PennDOT depot known
as the Lhnner Bell shantv. Here foreman
Harry Burd, a robust man mn his 50%, dis-
pensed fuel from 55 <gallon drums and fought
to keep his district's roads passable in the
ever blowing snow. “Fast as we clear, it drifts
again,” said Harry resignedly, “but what else
can we dod”

Inside the tiny Dinner Bell shanty, half a
dozen ruddy-faced equipment operators took
briet respite. In a clowd of cighrette smoke
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Numbing cold grips
the East...

Viewed ax a whals, temperatuse
daviations from normal for the thres
months beginning Decembar | and anding
February 28 showed the winter of 1976-77
to be on a par with 1877-i8. As i that
bitter winter, the West escaped the brunt,
whills temperatures in the East plungead

to hietorie laws Tha Ohio River Basin
wiiffeced its coldest waather on record.
January was the worst manth, with
individual readings of 157 to 20°F below
normal mat urcorrmon |n the East,

and scant winten snow
and rain...

For much of the West, last winter
sharply worsenod drought conditiona
already well ima their secotd or third
yaar. [n the East, precipitation lows—
here computed for Decamber through
February — went largely unnoticed as
frigid mir, accumulations of unmehted
srcw, and Tuel tharfages captired
headfines. By winter’s snd 22 states —
15 west of the Missisippl — wers

suffering drought problema.

deepen drought across
the land

By mid-July nearly two-thirds of the
mation's 3,100 counties — or portions of
35 states — had bean placed on tha
federal emergency drought fist. Though
wnll-timed rains were promising hea'thy
gram harwmits throughout much of

the Midwest, ressrepirs, rivers, ard
subairface waters were drying up-at
alarming rates. In many areas, Lhe 1977
drought i judged by experts as more
sévere than that of the 1830,



they talked about the weather. .. “The Old
Farmer's. Almanac—it predicted this rotten
winter. . .. And how about that January night
when the mercury plunged to minus 36, turn-
ing the diesel fuel to jellv? Even the snow-
plows were stopped in the drifts, That was
the nieht Harry Buard's cars froze” Three
weeks later 1 could still zee the scabs of
frosthite

Factories Close, Out of Gas

1 pushed into the Midwest, across the
tundra of the Ohio Valley to Dayvton. There
the thermometer told the tragic story of this
winter-wriacked metropolis and much of the
eastern United States The average daily tem-
perture in Dayton ran 17 degrees colder than
normal. Furnaces burned full ime to keep the
chill awayv.

It was the same across the frozen East,
placing an unprecedented strain on a limited
supply of natural gas. Countless businesses
closed down, An epideniic of unemplovment
spread, hitting hard at Davton.

In the sub-zero dawn | hailed a taxi and
toured neéarly deserted streets that should
have been clogzed with commuters. But |
found business booming at the unemployment
office. Its cavernous second-floor hall was
hlled with people signing up for compensa-
ton. A steclworker told me his plant had
closed eight weeks earlier. In the downstairs
lobby, a polite voung zealot handed me a limp
tabloid denouncing capitalism and extolling
socializm, He castizated the Davton Power
and Light Company for running out of nat-
ural wos,

Almest evervone seemed to think DP&L
was to blame, Not so, responded the belea-
guered company. It had taken good care of its
customers hefore this freakish winter struck,
Further, DP&L had no storage capacity; it
drew directly from a transmission company
that bought from gas ficlids in Texas; Lowsi-
una, and the Gulf of Mexico. There lay the
trouble. The wells were slowly running out,
and low rates imposed by the government dis-
couriged exploration for new gas. And o it
went, across much of the shivering country,

In the middle of February the dreadful
cold spell suddenly snupped, and spring came
carlyand gloriously to the East. Looking back
on the ordeal, was it really the “worst winter”
it seemed to be?

It vou live in the Ohio River Vallev, the
answer 18 an unequivoecal “ves” Cincmnati
set an all-time record with a brittle minus
257F. Dayton's 21° below came next, rivaled
by minus 19° in Columbus. Pittsburgh re
corded a new low of minus 17°%; Evansville,
Indiana, minus 217,

From Philadelphia to Peoria, January was
the coldést manth ever. (In much of Alaska it
wis the warmest) Across the South, cities
recorded temperatures that bordered on the
absurd: minus 17 in Huntsvillé, Alabama;
107 in Pensacola, Florida; 6% in Jackson.
Mississippi.

snow, too, set records. On January 31 it
restedd on part of every state of the contigu-
ous 48 for the first tine on record (following
pages). Never had snow fallen as far south as
Miuxmi; pever in ten veuars of satellite obser-
vation had it covered <o much of the North-
ern Hemisphere. By winter's end, 200 inches
—nearly 17 fect—had fallen on Buffald.

The damage in dollars and cents 18 difficult
o measure. Flondae officials feared 0 potential
loss of 900 million dollars in citrus, vegetables,
and wourism. Joblessness may have siphoned
off another 225 million in Ohio, with New
York, Tennessee, and Pennsvivania not far
behind. Commerce Department analyvyts esti-
mite the winter cost the nation a hefty thres
billion dollars-in economic growth, and de-
voured five hillhon more in increased fuel

Rivh Topsoil Blows Away

While Easterners shoveled heavy drifts,
the National Weather Service announced a
stemingly incongruous fact: Much of the
nation was caught up in severe drought
Worst off by far were the northern plains and
the West,

Already two wears of dry weather had
plagued the eastern Dakotas and western
Minnesota and Towa, California had endured
a vear of drought. Suddenly most of the West
was siricken.

A major culprit was that high-pressure
ridge hovering over the Pacific coast—the
same system thit was bringing disaster to the
Fanst. With maoist Pacific storms  diverted
northward, httle snow was falling on the
Sierra, Cascades, and Rockies, or on the
plains bevond, This meant woefully  hittle
spring mell to recharge the rivers and reser-
voirs of the West {pages 816-17).
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| ventured westward, to the Great Pluins

'‘Eastern South Dakota is drier than it was
ndust bowl divs” 1 learnid from U8
Representative Larry Pressler as we drove
toward his fnmaly farm near Humboldi
* Lopsotl was two feet deep when this was vir-
-_'i]'l ArEITYE """l:ll'-\ '|"- |||'|_'|‘| :.-||'|'.1. M own Lo five
inches in some areas. Trees planted as wind
weaks in the thirties are dving off, and few

are bemng replanted

Little snow had fallen acrose most ol the
plains bw late February, when the first and
winrst storm struck. Howling winds scoure
clourds of dust from winter wheat felds in
lexas, Oklahoma, and enstern Colorade
vrcraft were grounded: three-foot dunes
halted triains on their tracks. Blowing dust
ectricity Lhit dehydrated

eenerateod stitic @
tragile wheat seetHinee. Texans swore the
dust was so thick that prisrie dogs were dig-
ring holes ten feet off the zround. Two dave
Inter the dust reached South Caroling

seant Snow Menaces More Than Skiers

When I got w1
thing was wrong. Where were the hordes
closed many of

e Dlenver mIrpsoart, sorme-

il skiers? Lack of snow b
Colorado’s sk résorts, causing a 78-millon-
dollar o= amn

Hut even worse: “When snowfall fails in
the Colorado Rockies, much of the West 1= i

trouble,” warmned George Lamb, the stat

L]
FUIRIARE Countiéss vacanans

drought coordinator “Colorado sits at the top
of the pile—we export water m every dire
tran: south via the Rio Cernnde, ¢ast Lhiroueh
the Arkansas and South Platte, north alone
the North Platte, and west vii the Colorado
Rivier, Almost all the Colorado's water COIMEes
from our snowmelt; this vedr we're export
ne abou! 25 percent of normal

In the Pacthe Northwest the mighty (To-
lumbian River flowed at it< lowest ever
boding il for a vast repion. Thirtv-three odams

stalrstep  ths exoberant river and its main

Fun of loose joe clomang the entrance (o
| I5 5 I.-' SE |":..'||'r F-'I-.I|-' TVl &ifee- Ioor
owts, which nonetheless manaeed Lo [elovy
throueEh durine most of the wintoer. Across
Lake Michienn—whose rare oo cover g
winters worst reschis] 95 [ TTET 3 | |'|'.*|
ruary Land<at view (dght) show= the st

trr shore pocked with fractiired Aoes

.Ilr'u'n' ||!| i l‘ll|| I‘I‘I ||"|.||II I“l ot (L |'-'-,'|I




tributaries, mencerating more  hyvdroelectric
power than any othér system in the nation
Reservoirs behind those dams irrigate seven
millivn acres, and countless feeder streams
nurture vialuable hshenes.

Thase vital hydroelectric plants—would
there be power to the people? “To the people,
ves," responded Dick Nyland of the federal
Banneville Power Administration in Portland.
“But not enough for industry. The aluminum
companies, our biggest customers, already
have closed down potlines. We could generate
more power, but that wouldn't leave enough
water for agriculture and the fishenes™

The fish situation was desperate. Many Pu-
cific coast rivers were so low that salmon and
steelheads starting upstream wire wedging in
solitl masses at the river mouths. Later, offi-
cials on the Columbia would face another
problem: how to float this vear's fingerlings
down to sea without taking vital water from
the utilities and farmuers

The Golden State Dries Up

I went south, o California

“Direadful” California, it struck a scornful
eastern visitor during the gold rush. “Poorest
state in the Union. She his fittle to recom-
mend her except her fascinating metal”

“Today,” rebutted agricultural economist
James Youde of the University of Califorma
at Davig, “the state provides a quarter of all
the food we eat in the nation.

“The key to thiz enormous productivity lies
in control of wiater. Three put of four acres of
Californin cropland are rmgnted—a hith of
the irmgated land in the Umted States-
through the greatest system of reservoirs and
aqueducts ever built, Tens of thousands aof
wells, some more than o thousand feet deep,
pumfp additional billions of gallons a day. In
411, Californians use up 28 billion gallons of
water a day, one-quarter of the entire amount
used in the UL8"

“California’s . water svstem,”  explaned
Robert Burnash of the Sacramento office of
the National Weather Service, “was based on
the years 1924-34, believed 1o have been ang
of the driest perinds in state history. But now
tree-ring studies indicate that even drer
periods have occurried in the past. Clviliza-
tion in California is under severe stress, and
it could grow worse.”

The stress begnn two vears ago when the

Bl4

winter of 1975-76 brought the third dnest wet
season vt on recond in much of the state.

Then came fast winter, shattering all rec-
atels in the northern part of the state, One al-
ter another the turquoise reseryvolrs strung
along the state's rivers shrank within cracked
muid flats. As the crisis grew, waler rationing
ared scarcity became a way of life

For six million Californians on rationed
wiler, the nightmare se¢ms to have no end
“It's always on vour mind,” said Mary King,
whaose family lives in parched Marin County.
“My blood pressure rises every time | hear a
flush. We get 37 pallons apiece each doy, That
mav sound like a lot, but a single lesurely
shower could finish it

“The wuorst thing,” she sighed, “is knowing
that even with normal rains this winter, we
may still have to ration next vear.”

Water-saving devices lurked everywhere
A plastic valve in the shower head reduced
its Aow: gravelfilled contaipers in the toilet
tank kept each flush to a minimum. Scoops
lav beside shower and sink to salvage “gray
water" for flushing andl for parched shrub-
bery (pege 829 Buckels under downspouls
caught runoff from the roof, Like most -
tinned Californians, the Kings used less than
their allotment.

“Oiur lifeline,” asserted Mann water man-
ager | Dhetrich Stroeh, “1s the emergency
24-inch pipe the state laid along a traffic lane
an the Richmond-San Rafael Bridge. It brings
in nine million gallons a day from the deita

four-fifths of our total consumption

“We'll survive,” said the youngish engineer,
pacing off nervous energy as he spoke “But

we Califormians are going to have to make

permanent adjustments. For example, we
can't preserve eastérn ideas of lawns and
<hrubs here in the semiarid West, Our reser-
volrs are telling us that™

SNew View of o Mountain Lake

At California’s largest reservoir, Shasta
Lake, potsed where the Sacramento River
pours out of northern mountains into the
Central Valley, 1 ambled down a wooded
slope to the normal waterline. 1 plunged in,
fullv clothed, notebook in hand. Breathing
easily, [ worked myway down along the steep
walls—10 feet, 20 feet, 30, At 60 feet I moved
out onto the sloping bottom—ia vast tableau
af beer cans dropped from fishing boats

Nutional Geopraphic, December 1977



overhead. A hundred feet down: an old auto
enging and a discacded dieck chaar, AL 150 feed
|t Fullv clothied
hand—and still drv—1I had reached the <hr

el remnant of water in Shasta's gwesoms

v halted natehook 1

melancholy bisin

Wells Burrow Deeper and Deeper

wrn Californin, recreation was
suffering—baating inmted or even prohibited,
hzhine restricted, camp areas closed becans
of fire hazard Cattle and sheep ranchers and
st dairymen were suffering, too, with thielr
unaTignted gEracslands turned
and the cost of hay doubiled

Down in the San Joaguin Vallev, grape
grower John Valorosi of Madera was shelling

K k=Trul

A over non

3110 b

Ut »12,060) for a new wiell sanil

pump (paze 828) 1 found him among his

vines with a shovel, coaxing g nvulet of well
WalEr trom row 1o row o nurture & 15-ire
neld of seedless wine grapes

When ditch wanter was abundant. T eould
foodd this " Erunted A
docky prower as his
“This way it will take three weeks

0sE =0 much 1 evaporabon and

fitld in three dave Th
'_||:.;':.;_'|_! 'I'l-._' |]|l'..'|.
but I don’t

ST,

i i 1
=1 FLFR I

Wasnt he afrawd his wells would run dry?
Huge aquifers underliec the Central Vallev,
bt two yvears of drought and heavy pumping
] di Julg tl the '
e placed even the ground was sinking

Yir vilomost wis ncdeid wortieed "W hen
ny father came from Italy m 19035, thie [and
was desert. bul
e Tt Mow the table

et and dropping Tasc™ HMe

water table alarmingly, In

wherever he due a nosthole
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of his rrigation valves, stuck his shovel oo
saddle holster, and revved up “I'll never in

s well, My

my IHetimie recovier the cost of 1
chnldren, muavha s
Ketorming to Sacramento. | passed throaeh

the deltza. an mland muaee of =lands ani

WILEIWHYsS Wilene the Sacramento Afie] san
Joaguin Rivers merge to fiow into San Fran
cisc0 Buy,™ Onee the delta was a partly saline
swampland; in dry times brackish bay waler
penetrialed W present-day Sacramento and

Stockton. Today the reclaimed revion formes a

uxurignt habital for wildlife, boat enthusi-
asts, and [armers
10 hold back the salt water. the U S, Bu

reau of Beclumation amd the state mus Kiep

up an adeqguate flow of fresh water mto thi
delta, creating a hvdraulic barmer aeainst the
hav, Hut wath river fows rediced. salt water
Wiks chmaging CToOPs (DEXL g l"""]'l" 0or
salt-Tree chets were buving bottled water The
delty was al=o stirring oulage amone witer
starved Tarmers elsewhere. For each square
ool of reclamed lnnd in the western delt,
they complained, the burecaucriey was squan
.

dering 270 gallons of precious water 2 vear.

Battle o Use Water Wisely

In Sacramento. the state Flood Control
Center was a madhouse, flood control?

"“Weve converted o a Dourht Informa
uon Center,” explained its choef, Don Neu
deck. “These puvs"—he pointed to four aides
trving o cover six telephones—"are answet
my questions from the publi

Last winter a lot of calls came from
Fasterners who wanted to help by shipping
us ther surplus snow. We declined: trans-
[ALALNON would hiove cost about & thousand
times the price of water here. Some callers
can't understand whv we don't desalinate a
little of that huge ocenn next door—they don®
reilize the cost in energy and money

“Mast, of course, want to know how L
CAND conserve water, of whal boal mmps and
camp arcas are stll operatimg. These Wl
W A '.II__I_-.

What. I asked, can Californians feally do?
[ heand a brief rundown from Famis McDan-
e, & veteran water engineer of the Califorma
Uepartment of Water Resources

“The obvious things are drilling more

*=or “"Uilifornin®s Surprsing Inlnned Delin,™ by Tudith

] awell Mormon, GEOGRATHITC. ¢ piemEsr 19760

Fhe Year the Weather Went Wil

wells, which 1= going full alt, and conser
viation, both at home and in agriculture—
drip imigntion, frmgating at night 1o reducs
evaporation, and shifting awayv [rom water
Intensve crops. We can also shunt water from
o aren to another, s wi're doine from the
delta to Marin County.”™

W

“We'll be in bad shape, but we still have
some oplions. We can pump water from two

yat if a third dry winter strikes?

akes, Berrvessa and Clear Lake There would
|t ]

b more exchanges and sharine, amnd more

I i runs oul lor muny of Cal felgii i B

mian-marlie ipki Uhe outlet tow'es af Purdiee
Hiservinr—Oak land's main water source—

cionils bl and dey o Tune, ite ool
witer e visthle vnder the catwodk (above)
Another outiel, un the lake bottom Likpis Lhe
remaining  witer, HBehind  the nation'

highest diim, the level of Lake Orom Lhdee buswrd
dropped 162 feed by March 1977 ll.i.leli.'lltl_ﬁ.‘.
PREe ), Moving a meanng oyl some 00 viards

LT






niubmg of water, especially to mountain com
mumties. As a lnst resort we could get every
well m the Sacramento Valley to pump into
pivers lor distribution in the drier San Joa-
juin Yalley, But for bay area communities
those alreardy rationed, another drv o vem

L, LL I .
'n'.'..".I||| g UEEINEE 1L ClosE IWErY i |||-1|'

Could Alaska Help Water the West?

The western chrouight kindlies interest mn a

water project hiest proposed a decade ago

For sheer manitudde 1t has few rivals

Known as the North American Water and
Power Alhance, it would tap the rushmg
Yukon River and other Alaskan and Cana-
dinn waterways. A colossal network of dams,
canals, and tunnels would channel the wates
to southern Canada, 33 states, and Mexico
ships could ply Nawapa’s Brobdingnagsian
waterwayvs. Lhe ongingl estimated cost: 108
bithon dollars

lhis @menntic scheme dramatizes the con-

thiet that anses when r|L';'|'.'||||':|| e On waler
exceeds natural -:I|l|-:I|_'- RLUCEH Projecs, soma
feel, merely push growth further bevond safi
imits, preparing the way for a greater crash
| hesird & response from Boberd Burnash of

the MNational Weather Sernvice: “Cadifornia

prasesses the capacity to provide a hountifu
supply ol water for a larger population—il
Wit manage propérly what we have and col
lect all that 15 availuble Bear in mind tha
northern Cahformia recetves 24 (o 45 inches

of precipitation vear. yel we catch only a

urtieth of this L we choose. there 15 o rea-

L '|"|'||:'- the state cannol continue Lo Srow as

"“Terrihle as 1t 18" he el “a dlmuehi
ke this has its benehts, It makes s [raLse,

| ¥ |-|_ o L !r,' II:-I-IIF |-.‘||':||| [1l=, .-.II|| e || |!'I'_--

crisis had wted tor 25 more vears of growth,
we might have been more vuloersable and tha
il !

> LdiAC LY =TI

What are the possihilities of predicting

Fis
droughts and cold spells, so we can plan in
advance and cushion the shock?

s complex 15 the world weiather machine
thal somw clhimatologsts  question whether

WwWE &ver will e abhle L '1|||.|-L'.' e

mbile long-
ranee {orecasts. BEven the most -I|III‘.'|,§1|||
believe the goal lie< a decade away. Yet there
are those who pridicted last winter's harsh
ness, At least in broad outline.

In late MNovember Donald L. Gilman, chief

|Il I.I 1-!|I|I I|III :I '|J'|I|;|Il'll -i! { |'||I I'I- I|I||II

Bitter harvests threalened farmers in th
Lahiforms Lela enst of San Franeesoo, Witl
river flow and rainfnll reduced. so1] salinity

a perenniil delta problem—sgrew worse
A codor indrared pictore of a tomoalo beld
(tnemg page) tells the story. Healthy popsaoil
ippenrs green; <dark biolches reveal skt
b bedupy, andd voung pHants, such as this salt-
stunted seedling (abovel, show up as fain
ol ines. Keduced How olso boded (8 (or
voung king salmon (below, right) hatcherd
o upstrenme T hose that survived to migrale
muet anchovies from the Pacific. in hand o

et farther iniand than normil
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of the Weather Service's Long Range Predic-
Hon Group, made such a forecast, based in
part on the severe cold of that autumn and
the likelihood it would persist. A similar
prediction came from  oceanographer and
meteorologist Joseph Chase of Woods Hole,
Massachusett=. He based his forecast on atmo-
spheric pressures and a calculation that our
winter air would flow in from Siberia.
Simultanesusly, climatologists  Jerome
Namias and his British colleague Robert R
Dhckson pored over datn that T, Namias
had amassed at the Scripps Institution of
Oceanography in La Jolla, Californin. Inde-
pendently they arnved ot similar forecasts.

Pacific May Shape U. 8. Weather

[ir. Namias, a pioneer of long-range fore-
casting, belleves that North Amenca’s weath-
er is shaped largely by surface temperitures
of the North Pacific. Theze temperatures, he
contends, strongly influence the alr masses
above them, and thic air eventually flows
castward to become our wenther

Analvzing some 20,000 tempernture read-
ings transmitted by ocean vessels each month,
Dr. Namias observed the buildup of an im-
mense pool of cool water in the western
Pactfic. By autumn this surface water was the
coldest ever recorded. The ship reports nlso
reveiled regions of abnormally warm water
off California and Central America

“Those adjacent areas of copl and warm
surface water,” the climatologist wld me,
“Tormed a pattern that seemed likely to an-
chor ‘a high-pressure svstem over the copst
The sharp temperature eradient between the
two Pacific pools would tend to accelerate the
upper-wr winds flowing north toward Alas-
ka, and these in turn would loop south again,
bringing Arctic air down 1o the East. This, in
oversimplified terms, set the stage for last
winter's weather.”

Dr. Namias's forecasts still are experi-
mental, as i far-reaching research at the
Weather Service™s parent agency, the Na-
tional Oceanic and Atmospheric Adminis-
tration, which focuses on numerically sim-
wlating the weather in huge computers.®

Clues may exist in the stnking similarty of
last winter and the vicious one of 1917-18.
“Before both winters," notes NOAA meteor-
ologist A James Wagner, “the distribution
of Pacific surface temperatures was much the

The Year the Weather Wene Wild

same. Also, both autumns were abnormally
conl enst of the Rockies. Even Arctic air pat-
terns seemed to be similar. The weather never
repeats itsell exactly, but the parallels suggest
something to look for”™

Another important clue may e in the
amount of earby-winter snow. cover. Studyving
11 vears of satellite records, NOAA's Dionnld
R. Wiesnet discovered that heavy snows in
Pecember presage more of the same for the
entire winter.

Predictable or not, extremes of temperature
and precipitation will be with us for a while,
conterw] many meteornlogists. They beleve
that the recent decades of benign weather—a
period most of us regard as "normal™—were
an era of exceptional mildness.

“The unusual thing,” says Dr. J. Murray
Mitchell, Jr, a NOAA senior climatologmst,
“1s not the variability we have now, but the
lack of it between 1950 amdd 1970

Tree Rings Tell of Past Droughts

What i< the cause of this increasing vari-
abilitv? Here 1 found far less arreement. But

@ large body of experts believe it relates to a

gradual cooling of the Northern Hemisphere,
particularly in the Arctic, since 1940.

"With cooling,” asserts Dr. George Kukin
of the Lamont-Doherty Genlogical Observa-
tory in New York, “the fuctuations of the
seasvns extend farther south, introducing a
new uncertamnty into the weather, You also
see a greater north-south swing of the je
stream, increasing the likelihood of persistent,
looping weather systems such as last winter's”

From tree nngs comes new eévidence to
support  another intriguing  theory:  that
western droughts tieé in with the sunspot cyele.

Scentists have long pointed out the syn-
chromization between drought on the Great
Plains and the 22-vear “double cvele™ when
sunspots reach therr minimum, Now Murray
Mitchell of NOAA and Dr. Charles W. Stock-
ton of the University of Arizona claim that
tree rings confirm a 22-vear drought ovwle
west of the Mississippt. Another exhaustive
analvsis of tree rings, by the University of An-
rona’s Dr. Harold €. Frtts, discloses that
weather patterns like the one that plagoed
the U. 5. last winter ocowrred frequently in

“See “We're Lining Something About the Weather,” by
Walter Orr Roberts, NATIONAL GEoGRarHIC, Apnl
1972, and “What's Hu!,m-:niilm o Cher ! Clmate?™ by
samue] W Matthews, November 19760
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An unboly allinnce of wind and loose
earth, daleled by three vears of deepening
drought, time and again  last winter
willoped eastern Colorado, One dust
storm, seen here on March 10 near the
Ransas border (above), turned overnight
into o killer hlizzard that claimed more
than 40,000 cattle. The snow 1t delivered
—piledd up by 3imph winds against
butkhnes, fences, aned dust dralts—awnus al
little wse 1o most of the parched land.
Al the southern end of the High Plams
rhronaght belt, many areas of northwestern
Texas alw took their licks “I've been
hadled out one year and sandblown the
nexl.” says cotton former Don Wilhams
deft, displayving the mixture of wind-
Blown «oll and snd that Bid waste his
fielcds before ho could plant his spring
spvi], Umnble to withstand the second
vear's losses, he was forced to auction
off his 150-pere farm. Farther north, n
the panhandle, many wheat farmers
edged close to bankruptey a8 spring
storms left four-foot dust defts (right)

National Geographic, December 1977
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the 1600's, when the world was locked in
what climatologists call the Little Ice Age.

As the searing summer of 77 ground on
across the lund, 1 touched base with some of
the people and places 1 had visited earlier.

Relief had come to South Dakota, but the
three-vear siege had taken its toll “The
dreadful thing about drought,” said Don Lias,
a thoughtful Humboldt dairyman, “is the way
society itself withers. Farmers o out of busi-
niss, and their farme are bought by corpora-
tions for tax shelters. Young people go away,
and they never come buck. The churches are
full of ald people who slowly die off. The
region itsell dies.”™

The West Waits for Bespite

Other parts of the Great Plains had been
blessed with timely rains and bountiful grain
harvests. But on the west side of the Rockies
spirits were as low s the reservoirs. The Col-
orado River Aowerd at an anemic one-third of
normal—starved by the failure of the snow-
pack. White-water raft trips down the Grand
Canyvon were running aground on sandbars,
and the river's great reservoirs, Lakes Powell
and Mead, were shrinking They could sur-
vive another vear, but after that their dyna-
mos winild falter

In the Northwest, low water in the Colum-
bia still idled turbines and thousands of
aluminum workers. It also threatened the
downstream migration of young salmon and
steelheads. Officials had responded with
Operation Fish Flow: Releasing bursts of wa-
ter from dam to dam, thev Aushed milhons of
fingerlings safelv to sea.

In California’s San Joaguin Valley, John
Valorost was looking forward to a foaur grape
harvest. thanks to his wells, But just & day
earhier his older one, 135 feet deep, had gone
dry because of the falling water table

“Every couple of davs another one dries up
aroumd here,” he lamented.

Like John Valorosi, most of California’s
irrigation farmers were getting by indeed.
some would harvest record crops. But for the
drvlnnd farmer—the livestock rancher, the
unirrigated ¢rop farmer—the drought all too
aften meant ruin, Of the nearly billion-dollar
agricultural Joss, perhaps three-quarters his
been borne by the dryland farmer

Nationwide, the summer brought other
woes, Extraordinarily long heat waves
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Forlomly waiting for i change of weather,
Lawrence Pierson of Borhington, Colorndo,

National Creagraphic, December (977






eripped many areas in the East Cloudbursts
flooded Johnstown, Pennsvivanin, Kansns
City (page 822), and the Mojave Desert

In Califormn, the rons fell m the wrong
prace at the wrong time. The state stll wor
riedd most about drouehl

‘Il we dont get precpitation tis wanter,”
=ivs Jewell Mever, a sotl and wiater specialist
for the University of California at Davis, "t
entire northern hall of the state will be ke
Vigrin County., Kemaining reservolr waler
':.'.il: ||._|_'.'- O o 1D -I|||_-.',|‘i.'| .-|!I||_ i"l!ll'f'!"l.ll
nse, andd mrms will have to oet by on wells
['his means electricity to pump them, which
wie might not be able to generate and which

l-l-illi III' '.'!'l'll"l'.il!'ll'-."l I". EXDENSIVE \
I= Another Bad Year Ahead?

W hiatl about the Past and the winter anead

wollld another deep freere be as devastat
ingd A Federal Power Commission survey
finncls slightlv less natural gas in the nation's
interstate pipelines this vear than last, but
does not take into account measures taken by
thstributors and wsers. In Chio, for example,
the state's | OCTE Resouree i I'-.".-I'Ill|-rlll'll|
Avency has spurred utihity companies, manu-
facturers, and even schoals to drll for new
LS TesETrvVes I':I.-'-:I'l:'--'.'- .'.I|i| II-I||J'-'.I'I.-| ,-I.-_||r=
i many states have equipped themselves (o
chift to an alternative fuel such as ol §he
ww U5 Department of Energy prepared a
crisi= plan for another bad wintier

And what weather will this winter bring?
AS this issue's deadline approached, the pat
e O] Pacihic s M PeTratures Shiirwes] soIme
simiarities to last vears—but also significant
differences. The National Wenther Service
tentatively predicted a colder-than-normal
winter ahead for the Northeast, but shied
from any more detatled prognostications.

This ts the =ap that science secks to close,
=04 Lhal we can prepare lor the ime when the

weather pemn goes wild B

Ever deeper govs California in its reach
for underzround water to Hde 1 over th
rought In the San Joagun Vallev, viticud
turisl John Valoro= 15 payving 312 (00 or a
0-foot well (left), with no suarantes

SRR g B owill produce lIl.'-._lriI: L ounth
idents ook [0 their lnundries ano shovwier
for “eray water” (right Detter than moth

Lhg tor lavwns and gardens






Furrowing the morning calm, fishermen

Japan's Amazing

HE MORNING is like sandalwood,
with a sweetness to the air under skies
grained with the vellow dregs of last
night’s storm. And we are at sea.

It is not a sea of fathomless depths, or of
swells curled in fury. For the most part these
are gentle waters, lapping, almost lakelike.

B30

By WILLIAM 5. ELLIS

Yet large ships sail here, and they sail in long-
stilled wakes of vovagers who scribed violent
history upon an ancient land.

We are on the Seto Naikai, the Inland Sea
of Japan. To the east and north stretches the
long arm of Honshu, Japans major island.
Kyushu is to the west, and south of us, where




harcest the riches of Japan's watery, mountain-ringed heartland.

Inland Sea

the Inland Sea unites with the Pacific, lies
shikoku imap, pages 836-7).

And on those sheltering islands around the
gea one finds the essence of old and new
Japan: the Japan of months-long walking

pilgrimages to Shinto shrines, and the Japan
of travel at 125 miles per hour on the world's

most advanced railway. Here the eve falls
upon a land of masterfully understated art—
the garden with but a single pine and a rock
or two—as well as a nation of noisy, neon-
lighted pachinko parlors.

Mature has lavished smaller islands on this
sed. Many wear feathery crowns of bamboa,

331
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Rising tide of industry laps the Inland Sea, from thee shipyards and petrochemical
plants fanking Shimonoseki Strait at the western entrance all the way to the densely

packod megalopols of Osalo al 1ts eastern end. Unprecedented growth since Workd War
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Fishing villages fill the pockets where island
hills slope to the shores, and there are stir-
rings of life therg on this early moming, the
first one of May following a pink and per-
fumed April of cherry blossoms.

OR NEARLY FOUR HOURS we have
waited for the trawler's net to fill. We
are fishing for squid. Yoshiaki Tsurumi,

the owner and skipper of the boat, 1= 66 years
old, but his strength and stamina are those of
a man hall that aze. He has spent a lifetime
on this sea, and from it has drawn his liveli-
hood, in nets like thit he has now command-
eod to be ralsed.

The hum of the giant winch iz like an over-
ture to the parting of the watery curtain. The
four members of the crew. mostly family, have
taken up positions to receive the catch.
Among them is Tsurumi's wife, Kinue, the
paradigmatic optimist who is forever smiling
(even now the darzzle of the silver in her teeth
is cleaving the shadows cast by the hood of
her hlack slicker)

It i= a2 bountiful catch. Pale as paste, and
stringy with arms, the squid fill the six holds
of the bopt—but not before staining the deck
with their inky discharge. One crew member,
on hose-pnd-swab detail, is speaking to him-
self in Japanese, and what he is saying trans-
lates, more or less, as, “Cursed be a fish with
such messy juices"”

By noon most of the squid have been sold
directly to brokers, whose boats have pulled
alongside. They inturn willsell them,at a prof-
it.in the dockside markets. Tsurumi explained:
“] don’t have time to take the fish to shore
and get the higher price because the season
for squid 1= too short. We can make more
money by staving at sea, catching as much as
possibile, and selling to those who come to us."

For others, ton, the Inland Sea is a track for
the running of a race against time. Industrial-
ists have packed much of the Honshu shore-
line with heavvweight plants—shipyvards,
refineries, steel and textile mills—to maintain

the swift pace of Japan's revving economy,*
At the same lime, environmentalists are work-
ing here to restore health to the ailing waters
against the time when, possibly, all the squid
are gone, enfolded in a poisonous net of
sludge and slime.

“The fishing.” Tsurumi is saving as he pins
a pickle between chopsticks, “zets worse each
vear. But T will fish until the day 1 die.”
Luncheon has been spread on the afterdeck.
There is rice, bean-paste soup, raw souid,
pickles, and small plums of puckering tart-
ness, It will soon be time to raise the net again,
and to move one catch closer to the end of the
brief squid season.

T 15 TIME that 1 move on, in this the

third week of my travels along the Inland

Sea. It will take me another month to
cover the 300-mile-long waterway from end
to end—from Osaka to Shimonoseki. There
are islands to be hopped, and steep, temple-
topped hills to be climbed. There are paths of
history to be followed, and feasts of scenery
to be searched out from behind whorls of
mist and fog.

There is Seto town 1o be savored.

In all of the Inland Sea expanse, no place is
greener, to my way of thinking, or more m the
good graces of nature, than the Sada Misaki
This peninsula is on the western reach of
Shikoku island. It is there that Seto town sits,
and its approaches exact the caution one
grants a watchdog showing gums.

For the peninsula has & spine of mountains,
and the main road is wedged much of the way
hetween Joose-rock embankments and the lips
of piny voids. The descent into Seto town
carriegs through hills banked with orange
groves, and where it levels off, there stands
the Inland Seq, now gray and sullen under
the heavy splash of rain.

I came to a ryokan, a Japanese inn, and the
proprietress said  (Conlinued on page 840)

*Sep “Those Juccessiul Japanese,” by Béart MeDuwwell,
Nanoxar Geoagrarsic, March 10974

Spatter-branded by their trade, weary painters call it a day at the Hitachi Zosen ship-
vard on Inno Shima. One of some fifty major shipbuilding facilities around the Inland
Sen, the vard specializes in construction of mullipurpose cargo carners and container-
ships. Jupan today supplies holf of the world’s new ship tonmage and ranks first in
number of nationally owned vessels Her secret: an enthusiasm for new, more efficient
methods, and the energy and willingness of the Japanese worker.
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Home from the seqn, @ isherman o
Setn town an Shikolku's soloted Sl
Pemnuls above) 15 greeted by a
local fidh vendor, M. Matsue Kato

'ri:i.:l-lr_l Lontacting wiilil "I."-‘|.'.I|

fishermen, she purchases enough 1o
supply her customers” needs and o
livers (o their doorsteps Irom her
l-stocked cart (facing page). The
the cateh, sold thioueh A
by earlv-morning  fsl
markets in larger cibes
While all the sea’s oflenngs an
wisleomied in & land that derves hall
ol it ninvegetable protein [moun fish,
eateemerd above il 18 the file, OF £
bream. which Mrs. Kato holde. 1
apite high prives commanded By e
much=oupght-alwer swimmer, dwin
dling catches have led many fosher
men to turn W other monev-masers
Chisf mmuong these |= abatlone, har-
vested by divers on the rocky Botiom
Hasing fish m pens and farmine wen
weed, along the lnes of Lthe Gveler

ivation i Hinoshima Hav, moas

Hier =ormee rehef for the demands
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Comlrriie -."_fi'- e 834 vids, there
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thie e, where one could watch it wash
wwainst the concrele wall edging the tows

main street Little stirréd in Selo town
that afternoon, othler than the ran of ram
on the roof tiles of fine old houses cralted
with pride and skill, That, and the old man
who appeared and ran a streamer in the
-|'|_L]|r_- of a carp up 4 pole [t sipmifed that

there was i hov—~his grancdsol n e haongse,

and spoke the hope that the child would come

to be invested with the strength and cournge
af that nable fish

Fewer than 5,000 of Japan's 113 milhon
people ive in Seto town, Most of those either
farm or fish: some do both. In this 1t 15 nol
inlike many hundreds of towns and villages
around the Inland Sea

“Because of t
tation 1in and out of here is not so good
Shigeru Nishitani, the deputy mavor, said

“S4 it is almost impossible to establish indus-

¢ mountains, iand transpor

trial plants. The people fish, they grow
oranmes, and the young onés go off to the
cities where they can make more money

[ walked m the rain along the road border-

ni the sea, and the fishing boats were starting
to come in Fujio Inal arrived in his 23-foot
baat, having spent most of the day snorkeling
and diving alone in water deeper than 30 feet
while pryving abalone from rocks on the bot-
tom.  Dhat chellfish 15 one of the most profit

able catches to be made in the Inland Sea, and
imong the ishermen of Sétlo town some fort
divers o out in search of 1L

By sunset most of the fishermen were in
'ne catches had been transferred to storage
facilities at the fishermen’s cooperative bulid-
e But not before Matsue Kato, uan elder]y
woman of warmith and dignity, had pur
chased some for her cart (preceding pages)

l'omorrow, early, she would be pushing the

The gt of eating in Japan demands that
what plensures the palate should hirst feast
LOE EyVeE known as yushe, morsiels of seatood
with vinegared nice incluee; {from top, EwW
octopus and vellowtail, eel and cucumbe
in seaweed, squid, shrmp, and funs Such
clelicacies muEhi be served mnoa viliager's
home s well as m sushi bars, [Evorites

vmiong Dsika's 15 (00 restaurant







cart through the narrow streets and up and
diown hillside trails, selling the fish from house
to house. It would be a business venture not
without a coals-to-Neweastle irony, but one
nonetheless successful They would buy her
fish tomorrow, as they did today, and as they
have done for many days gone by,

It was still raining in the morning, and the
first announcement of the day over the town’s
public-address  svstem carfed  slugmshly
through the sodden air:

“Attention. The shipment of fertilizer has
arrived. Those who placed orders are asked
to come and pick them up.”

ETO TOWN iz not far from Matsuya-
ma in miles, but in tempo and tempera-
ment, the two are light-years apart

Both are on Shikoku. Both border the sea.
But Matsuvama wears the face of what some
call the “octopus-pot culture,” meaning the
worker is reluctant to leave the place of
emplovment at the end of the day because it
is aftentimes more comfortable than home.
So it i3, too, that the octopus finds comfort—
albeit at supreme cost—in the earthenware
pot planted in the sea as a trap. Matsuvama,
with a population of 370,000, is but one link
in a ¢hoke collar of big-city busyness around
much of the Inland Sea.

Here, bankers are at work, dealing with
bundles of ven, Countless clerks in countless
offices skate ball-point pens across the pages
of ledgers in pursuit of a puck of profit. Whis-
tles summon armies of workers through the
gates of plants and factories and usher them
out at the énd of the shift. Bands play as new
vissels with bows dampened by ceremonial
champagne slide into the sea. (Last vear Japan
launched 15.8 million tons—almaost half of
the world's new ship tonnage—and much of
it was built on the Inland Sea.) Furnaces are
fired as steel is made, and the acrid breath of
petrochemicals wafts on the city air.

One morning, in Matsuvama, I fell in with
the march of workers and entered the world
of Japanese industrial might The frm is

called Teijin, Lid,; its primary product is
synthetic fibers. The plant is on the site of a
Woarld War II naval air base

“Being located on the Inland Sea offers us
many benefits,” Kazuhiko Naggsawa, man-
ager of the plant’s department of industrial
relations, told me. “Most of all, it provides
availability of ship transportation, a means
for us to bring in raw materials and to ship
out finished products.”

Negrly 4,000 persons are employed there
The chief product i3 a synthetic fiber called
Tetaron, and enough is produced each day to
make 60,000 shirts. No foot-pedal looms are
found here. Rather, a complex of sprawling
buildings, most of them housing awesome
forces—machines that hum and spin and
marshal parades of high-stepping pistons,
mazes of color-coded pipes, and control
panels with flashing lights and the palsied
needles of monitoring meters.

Also in the Teijin company complex are
houses and dormitories for workers, as well
as a hospital, gvmnasium, mess halls, and a
clubhouse: The workers are Teijin men and
Tetjin women, all members of the Tetjin fam-
ilv and proud of it. They are in the octopus-
pat culture, where the comfort and security
are all-embracing

A journey along the Inland Sea is a series
of such checkerboard jumps from village to
metropolis, from a way of life frozen in time
to one driven by the whirlwind forces of ad-
vanced technology and a boisterous economy.

scended here and left an enduring
mark upon the world. It was 32 vears
ago, a time when the shadows of American
B-20 hombers darkened the waters of the
Inland Sea. The bombs fell on Kobe and
Kure and Imabari and other cities along the
coast. They fell in clusters, tumbling and
twisting like wounded waterfowl, and they
visited devastation on the land.
But it was the dropping of a single bomb
that set the world on a new course. It fell on

!-H{T[T-IER WHIRLWIND FORCE de-

Hub of activity, the main street of Kohama serves residents as pier, front yard, and
plaviround. The Mihara suburb's wooden houses and narrow alleys harbor a close-
knit fishing community, whose life centers around the canal at left, leading to the sea
But urban spraw] from industrial Mihara flings concrete arms around the enclave,
drawing the voung toward the womblike security of a company worker's life.

B4l

National Geographic, December 1977
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A bell tolls deep within the preen re
cesses of Hiroshima's Peace Memorial
Park (abowe, right), rung by each yisitor
m memory of the past and in covenant
with the foture. Across the Motoyasuy
Hiver, & skeletnl dome; foreground
marks the DoInt OVer witlch an ptomi
homb exploded on August 6, 1945, It
toak 100,000 lives, including those of the
hushand and three daughters of M
Yuki Sakamura (right). She herself was
le<s than a mile from the hypocenter
Yet she has put away anguish, and can
iy of her life today

“Lauehter brings

same happiness




an Inland Sea coastal city called Hirochima

'he first atomic weapon ever o be used in
warfare was delivered over Hiroshima on the
morming of August 6, 1945 Ti
about ten feet long weighing 9,000 pounds.
Heleased at 11.600 feet, it
exploded 2,000 feet above the ground. That
occurred almost above Hiroshima's domed

was a bomb

an altitucte ol

Industral Expasition Hall, in the heart of the

city (abowve).

The destructon was awesome. Hiroshima
tell in rubble and ashes. The story has been
teld many times In print and on film-—how
tens of thousands died, how the heat was in-
tense enough to imprint shadows on concrete,
how radiogetive “black rain” fell on the waste

What of Hirashima todav, 32
the weapon code-named “Little Boy" used

viears after

iess than an ounce of uranium to set -.H-f i
fOTCE |""||||.=I 0 that of 12.500 tons of TINT?

It is, 1 found, a city thriving in its rebirth
There is little resentment over having been
Largeted for the debut of atomic warfare; Hi
rosiima has been too busy, The buildings are
back along the streets (new bulldings, new
streets), and the population is one of the larg-
¢st among cities along the western Inland Sea

*AL the time of the bombing, we had a pap
ulation of 400,000, Three months later it was
do wn to F40.000.7

Takeshi Araki is the mayor of Hiroshima
We talked in his office in City Hall, not far




from where the iron ribs of the dome of the
Industrial Exposition Hall stand as a marker
for the hypocenter of the blast

i :'"-.. ks ™

tr =il

he continued, “the population s up
000 and still growing T hnt numiser in-
cluces 114,500 who were !r-":'. sicallv affectied
e bombing. And 1 must say that not

chough 5 being spent o help these victims.

| Iy

Each vear T must request higher appropria

Hons {rom the natlonal government

AYVOR ARAKI was those
who were in the city on that August
day when it seemed that the sur
had shatteredd “At the time."” he recalled, “1
at wark about five kilometers from the
[ looked north and saw a flash
A mament later there was the blast T hid
Lrler [|_|_-L. and escaped miury.

dmme

U ey
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For many of thase who were mjured, the
grim mysteries of the effects of radintion onthe
human body still haunt their lives—and the
lives of their children. Casualties related to the
bombing

In Hirochima today an institution called

the Radiation Effects Research Foundation

ontinue to be réported each year

both  the
LyOoveErnments,

draws financta Lrof

SLALES

U ppoT
: United
with participation by the latter being handled
under the auspices of the Nabtonal Academ:
of Sciences. It 1= part of a continuing effort
hegun three weeks after the bombing to study

Ajsadllos ol il

the injuries and therr long-term effects

“In 1955 we beran to assembie a e con-

METHEE Ol

103,000 persons who

Lp |~:||_-., K. Allen
i

chairman of the foundation, told me in Hiro-

HunmngE e

WEre e£X[Ose i g VICE

‘Three vears later we drew from that

shimé
q subgroup of 20,000 for detailed stuc
Eecnrds include the distance each survivor
wis from the |:'|_1.'|-u-. enter, thus, the radintion
[hat informa
tion can then be related to such manifestations
ac lesions and abnormal b
example, it was learned that the rate of inci-
lence of leukemia showed a signithcant rise
in direct proportion to higher dosages
And the illness does nol always dig with
the primary victim. Many children who had

dosage absorbed by the bods

Elu-ju'E COAdnts E'lll'

heen concelverd. but oot vet born. at the tme
foundd to have heads

LVETILRL

of the hombing wenre

much smaller than “There t= also




evidence ol mental retardation amone 1
group,” Dr. Allen said

I'he Radiation Effects Research Founda-
tian facilities sit amid hillside ereenerv (it w a5
oniginally predicted that nothing would grow
in the scorched earth for lowing
the bombingl. and I!'II.:'- overlook an even
greener place—the Hiroshima Peace Memori-
al Park. Itis there that the city has deposited
its memories of the most devasdtating episode
A museum on the
tells thi

a wraiwalch, broken and burned and

a YRars o

i the history of warfare
prouncds houses a collectuon thal
Lo
stopped at 8:16; the shredded garments of
victims, a radipbion-scarred stuffed horse

A museum of horrors, ves. Yet Peace Me
mornal Park stands as a symbaol for what Hiro-
shima now considers itself: the peace Mecca
of the warkd. The park is a place for thought
and contemplation and, for many, praver

They pray mostly at the Memorial Ceno-
taph, where “HBooks of the Past,” containing
all known to have been Killed
are entombed. Inscribed there
are the words, "Let all the souls here rest in

I - -
.|I1.' NS 06

by the bomb.,

peace, for we shall not repeat the mistake.”

small reward for their labors—a
sinie boxiul of sarcines—was all that

Capt Hisao Fukumoto (above) and
fishermen on three other boats reaped
froma dav's fishing. Follution playvs a
large part in the diminishing catches
ol severl once Ir-!-_l:ill'.| specles of
(ool fisl

hattle: 1 the
|Gy s, armed with @ movern-

=ierntisis ||l|'|_'||
eariy
ment-financed  hvdraulic model—az

8, 97-sguare-vard scale reproduc-
bon of the Inland Sea (leltl Simu-
lated tidal currents carrv red dye
through the labhrinth of islunds, rep-
resenting the sprend of efffuents from
mdustrig! pnd urban arens. Becaord

ing rexilte wath overhead cameras,

resparchers seek to uncerstand and

restore the

cea’s ecoloiical balance
swinging in behind such efforts, pub-
lc opinion his helped spack cleanups

in many industries

-



Earth's inner fires surface al Beppu
a city of spas and mineral springs on
Kvushu. There heat seckers hake m
hot sands (below), or resort 10 the
Blood Pond Hell” (acing poage
whise red clay ls used in the treatment
of skin disenses. Geolomsts beliews

theé basin that forms the Inland Sea
i

: :
was created by faulting, which spiil

o sinitle landmess into the =lanas ol

Honshu, Kyushu, and Shikoku

It is left to the viewer to ponder on the am
biguity of the inscnption. “The mistake

meanine the bomb? (0 Pearl Harbor?

r HE WAR ENDED, of course, soon
after the bombing. Japan rebuilt, be
coming an industrial giant. Much of

the growth occurred around the Inland Sea;

i percent of the country's output now Comes

from there. 1 he nine prefectures in that regmon

produce 52 400,000 metric TONns OF stoel 8 YeRr,
along with 1,800,000 tors of the petrochem
ical ethylene and more than 4,500,000 tons of
paper. About 1,870,000 barrels of oil are re-
fined each Cadh |r 1 .Ilir'_'- L) to trilhions and
fl'i]:lllll'- af ven

Of course, the prosperity did not come

without a price. By 1970 pollution was im

pasing a heavy burden on the quality of hife m

_r.li.-.1|.l. even a threat to hife msell, as had hieen

tregically underscored by more than hity

deaths from mercury poizoning at Minamata,

an southern Kyushu, in the 19505

S0 the countrv turmed to the task ol clean-
ing up. In 1971, the Natonal Industrial Re-
search Inmstitute of Chugoku wns estabiished

to dingnase pollution allmentz of the Inland
Sea and to prescribe cures, Its major work
ing tool 1s a hvdraulic model | preceding pages)

“Using this model, we can predict what
will happen with the flow of Industral dis-
charge into the water,” L. Nomo Havakawa
chief research enmneer, said “After subject

ing the model to the tidal patterns of the
Inland Sea, we release dyves o simulate poliu-
tants. Then we can study how the pollution
& dizpersed. This tide sstmulation reduces

ane 0ay o nine mmnules

Exven at a scale of one to 2,000 the model
fl_l.l__'. enclosed, 1s massive. | ."".:.|"'.'|'_"-l.'|| It WILh
Dr. Hayvakawa from a catwalk. “I feel that
the condition of the Inland Sea 1= getting bet-
ter.” he s, as we looked down on the =land
clogmed section of the sea between Imabari
amedl Onomichi. “However, many problems
remain. For example, sca bream are scarce in
the areas around the industrial parks, and
thev kaven't started to come back. It will take
many vears for conditions in those areas Lo
et back to normal.”

The sea bream, more commonly known in
Japan as fai, is a favorite food fish, with fiesh
of a taste to caress the palate, Unce, grea

numbers of tal sWatm 1 the Inland Sea. Some

..II‘ ||I.rll' IIIIllllII r.ll "l;|.'-r.'j|”|.l.|.' |r':| ol II|”I=:IIl II Irll'l-






MVigster of an antigue art, potter Kel
Fultwara pursaed his craft with such
onsummate skill that in 1970 he be-
came one af & handful of artists andd
neriormers to be honored as “human
mationil  treasures™ He hives and
works at Bizen, famed for its distin
Clay, W hose rch lohes emeErge
anly upon exposure W Sreal e Iy

ichieve this, Fuilwara-san stokes his

liin wath red pne to a temperature of
L300°C (bottoen). Falling ash creales

s rourh fnish and addigonal colors
th

at cannot be anbcpated. After the
twellth ancd finel day of finng, even
the master mov feel an unexpecte
nleasure I the beauty of s hand
wirk (helow




peaple blame pollution, others, overfishing specially heensed chefs may prepare fugu in

whitever the reason, the stocks diminished restaurants. Still, dozens of _.E-I!l.':l'll"“l'liit' each
As a highly prize

nardly a day passes without every man, wom

an, and child eating something from the sea APAN HARVESTS the fruits of the seas

Lhe scarcity of tal 18 not a matter taken lighth in staggering quuntities—some ten mil-
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fi=h in a country when VEAr ol

i & -
FL HHSOTNE

erel)? Or fugnl Fhe wide spectriom of the céatches 15 1
Fugu. Ah, there's a fish to delight the gown Aectind carly each mormang in the many fish
met! If is found in the Inland Sea; and the markets along the Inland Sea—like one at

tnking of 1t 15 cause foi FEOICITE, Tor g "-1|1n-|.a-~||-.|-lh_.r..|--_-1.;|--|||||- | he :11|.|'1'.||,_._rJ WS

araws a high price in the market It 15 o blow- there 1t stemied as if the world had been eor-
fish, and it can make itself round and as pufhy guered by armies of wildly flopping mackerel
as a souffle. Parts of the innards are deadly Whaolesale dealers from a wide regton had
notsonous, and it s decreed ;'_-_'. law that anldy rthered there lone before davwn to buv thei




Combuating a pitiless disease, chiel
Voshinaka (center) holps
= hundred patients in g warkd

Nur L
ire o g

Tty the National Coalomy Tor the Cur

e ol Leprosy, on () Shimia Sdiion
irtig in usually armest the illness Bt
sl tndo s damoige. Diadly "-'.I..:--
fncluding diprdne in hot wax to stimu

ite C1rcnimbnn hattom center), 1s nec
EEaSATy N |:|-|-|- limibis fron .|"--|-|' e

ety climie dhe-

i checkups at Lhe
i pogge) are part of
complications  and

4 prosram

FEArTEs (I ThA

HEIWILTITE TN Loy Ssil Lhat the diseas:

I Wartors sk

if feeling
know there 15 Iittle dan-
e of contamon from leprosy Yot mivihs

rlE

armyrie e w o unclerstan i them evien

anel most patients sty bere

whinn thetr coses pre mrrestid. Onie ol
these is Mrs Kamko Toh (left) A
patienl since |94 ind an internabionally
bt it it she visited htr [ormes
home after 20 vears’ nbeence but
turned rather than suffer soclety s are)

udice and fear







stocks for the dav. The market was dockside,
hard by the nodding bows of boats just in
from lengthy trips to distant waters. Wooden
crates filled the block-long concrete floor, each
plistening with the melt of wce. In addition to
the live mackerel, there were sardines and
flounder, squid, eel, hamachi (vellowtail), sea
bass and octopus, abalone and scallops, and
others. There was tuna, too, as red and as
bulky as sides of beef

Auctioneers moved from consignment to
consignment, and the buvers followed. Bids
were submitted bv a touch of hands under the
cover of a long sleeve that hung from the auc-
tioneer's arm. Crates purchased were stabbed
with hooksand drageged off to wuiting trucks

It was all done in double time, and by four
o'clock that morning the market had closed
All that remained on the floor were hall a
dozen or so sardines. And, tossed and fipped
like pearly knives in a game of mumblety-peg,
they were soon driven back to the sea by the
wish-down water from hoses.

When the market in Shimonosekl closes, it
15 goud to climb to the heights of that cityand
look out to where the western reach of the
Inland Sea gmives itself up to the Sea of Japuan

I couldn't see that far, but T knew that not
too many miles away the Mongol forces ol
Kublai Khan landed on kKyushy, They came
in hundreds of ships, in the year 1274, The
twin forces of a ship-wrecking typhoon and
the savagery of the samurai’s sword put the
invaders to rout. Seven vears later they tred
aemin. and met the same fate. The Japanese
gave a name o such typhoons—&kamikise,
“divine wind.”

Looking the other way, T could see the
walers of the Inland Sea leading off to where
pirates ruled, as far back as the 10th century,
and where feuding dynasties grappled in
combat. Then, as now, the sea was Japan's
central Artervy of culture and commerce

UCH of the Inland Sen remon 18 et
nside as a national park, one of two
such sea parks in Japan, It preserves

gleaming beaches of white sand, sand that
spills over into shady groves of black pine
There are miles of jagged coastiine, and
where the zea flows through the Naruto Strait
to the Pacific, there are whirlpools and other
frothy ravings of ebb and How

Most of all, the Inland Seéa has islands and

234

islets, perhaps as many as 3,000 of them
Somet are fair-size, but most are small. Some
were born of volcanic spewings, but most are
bedded in granite, rnsing from the shallow
depths of the sea’s prehistoric mold, for the
Inland Sea is a vast geolojical fault

One of the slands is called Kashiwa Jima
It covers less than forty acres, and most of that
lies humped in a steep hill. Half the 1siand is
hanked with a granite seawall. The other halt
iz open to the surl, which laps up on beaches
strewn with driftwood and abandoned racks
of bamboo used in the caltivation of ovsters

The population of Kashiwa Jima is one

“T um here alone, and T love it.™ As he talked,
Junji Fukuzawa sucked in his cheeks until the
bones strained against the skin. “1 have been
here since 1949, and my wife was with me
untl seven vears ago when she died. Has it
been lonely without her? No, it hasnt"”

A

Stepping out of housebound roles
Japanese women play ah ever greater
part in offices andl factories, =slowl)
shrugeme off bmditional strictures.

National Geographic, December [977



Fukuzrawa is an 83-vear-old Shinto priest
(pages 360-61). Among his pastoral duties is
the blessing of fishing boats, a service he con-
ducts with great dignity while dressed in a
magnificent robe of purple and green. There
are four shrines on the island, the largest of
which was reconstructed this past summer.

“Only once before have Americans come
here,” he told me through an interpreter as
we wilked around the island. “That was the
American occupation force. They came to this
island after the war to put up a communica-
tions station. 've only spoken English once
in my life. I was on a train, and the sun com-
ing through the window was bothering a pas-
senger. So I turned to the man sitting next to
the window—he was speaking to someone in
English—and | somehow found the words. 1
said, ‘Pull the shade' "

We had reached the far side of the island,
away from his house, constructed many vears
ago. He was walking slowly, not out of ex-
haustion, I think, but to savor the peace that
pressed gently down from the hill and up
from the surf and through the leaves of the
towering bamboa.

“I have no televizion here,” he said, “but |
do listen to the radio, especially if there is a
baseball game. T am usually in bed by seven
o'clock at night."

He stopped and sat on a log by some aban-
doned buildings once used by a company that
cultivated pearls nearby. And he told me he
had once wanted to become a doctor.

“T failed the high-school entrance examina-
tion, but then 1 took it again and passed. Only
that time I failed my phvsical examination.
They told me there was something wrong
with my chest. But it wasn't serious enough to
keep me out of the army in World War 1L
Afterward, because of business problems, 1
couldn’t sleep well at night. So T came to this
1sland to recover.”

In the casual manner of entry into the Shin-
to priesthood at the time, Junji Fukuzawa as-
sumed his clerical role simply by virtue of
taking care of the island and the largest shrine
there. “It's different now," he said. “You have
to take an examination before vou can be-
come @ priest"”

It isn't that the priest lives in total isola-
ticn. There is much boating activity in the
nearby waters. Also, once a vear there is o
Shinto festival on the island, to which thou-

Japan's Amazing Inland Sea

sands of Japanese faithful are attracted.

shinto is an ancient faith, the oldest sur-
viving religion in Japan. The word means
“the way of the gods,” and the divinities
number in the millions. Thev are called kami,
and they pervade all of nature, gving basic
force to mountain and rock and river and tree.

The religion is represented throughout Ja-
pan by the presence of mare than 80,000
shrines, and it is observed by more than sixty
million Japanese. But it is a faith of dimin-
shed force. In Shinto mythology the sun-
eoddess was ancestral to Japan's imperial
farnily, and one of its basic tenets—emperor
worship—dissolved with defeat in World
War IL

1 left the aging priest to his books, and the
company of birds, and the serenity of an is-
land setting that filled his soul with happiness.

Inland Sen where the sense of jswola-
tion iz strong, but different, and
strangely troubling. That's because on this
islund, one of the many in the Inland Sea
named O Shima, there are leprosy patients.
About 300 of them live on the island. For
most, their affliction has been arrested. They
stay here becanse they are not easily accepted
back into society. Those who still nead treat-
ment receive it at a government hospital that
has been here since 1909 (pages 852-3),

“Former patients are free to stay as long as
they like,” a doctor told me. “Some have mar-
ried here. We allow marringes, but couples
must not have children because a child of
parents who have leprosy can contract the
disesse. In most cases the men choose to be
sterilized rather than sk conception.”

It 15 a lovely island with thick stands of
trees and many flower gardens. Even those
who have lost their sight to the disease enjoy
walking along the paths, There iz a long, well-
constructed dock, but not many hoats come
to O Shima

Az I walked around the island with n mem-
ber of the hospital staff, the story was told o
me of a patient who arrived in 1947, When
hiz family learned that he had leprosy, the
social stigma was more than they could bear
His brother-in-law divorced his sister, She in
turn took her own life, Finally, just two vears
ago, the man, who had been on the island for
almost thirty years, and whe was by that

TH ERE IS ANOTHER ISLAND in the



trme nearlv blind, surrendered to fingernng
cardness over his sister's death. He too com
mitted sulcide No member of his lamlv at
tended the funeral. Outsiders rarely do

() Shima is one of the few inhabited 1=iands
in the Inland Sea without ferry service, partl
because of the unfounded {ears and nEsuUn
derstanding of the disease

Flsewhere, ferrvboats chog from sland to
work in 2 fheld of crumbes.
s and at the fshing wl

islantd, ke ants af
Thev call at the
L ANYS [IIII':- haul trucks and buses and 1Es
and carts. And tourisis to the salubrious spas

al Beppu, and
chrines on Shodo Shima
I didn®t ask Tasuo Mashimo and his wife,

Yoshie, how they got to Shodo from thedr

Hucld st

l|| I'!I
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home in (Osaka, but they were there, about to
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Thev had been walking i
dav=. “It has been tiring, Mashimo
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wit alwavs il
when we come here on a pilgrimage. 1his 18
our fourth visit to all the B8 |||.':-. £s.

T'he Muashimos were following in the foot

cteps of thase who journeved from tempie o

Nattonal Geopraphic, December ['Y




temple on Shodo as far back as the 1 7th cen-

tury. Like the early
walkineg sticks made of cedar: and wore the

pilgrims, they carried

conical hat called the sugegasa, and carried a

purse of white cloth, At each lempie they PTE-

sented a book to an attendant who stamped

it to verify the visil

1 WAS SUOMETHING other than shrines
that drew me to Shodo. | came for the sov

sguce. Inm contrast to its sparing use in
Western countries (functions there a house-

] i IIIII J_.i'.'J I|_I!

nold i the Unitedd (Contirnsied La P

Japan sounds glong

A chord of nostalgia for an older

the  willow-

draped paths of Kurashiki These
Butlelings

clarg-tilecl, white-wallad

i -|1.||-' I' |_||J -'_|-_l 1 ||__ st

werg Dties and
turies- past, when tnbute Bowed ink
Ehyie '-|-l':..'l..'I|-' tax-collection center for
western japan, Now restored as mu
2EUMm ;.'i'rl. e, they hold ||l-'|13|_:|_|_-‘.'|,_= ||-
another kind: folkcraft, tovs of mam
puntries, And
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(Continued from page 557)  States without
a bottle of sov sauce n residence on some
hack shelf for at least a vear?), this seasoning
is vital to the Japanese palate. It is the salt of
the empire. Only rice 15 more important to a
successiul meal

And for more than three centuries Shodo
has been a fountainhend of oy sauce
- “We make 50,000 kiloliters annually here,”
Shigenobu kasui, an official of the Marukin
Shovu Co., Ltd, told me. For seventy vears
the Marukin plant has stood beside the In-
lard Sea on Shodo. Until World War I1L most
beans were imported from China, but now
the United States is the chief supplier. There
is the distinct odor of a brewery about the
place, for soy snuce has an alcoholic content

“We steam the sovbeans and mix them
with baked wheat and veast and let the oix-
wure ferment six to ten months,” Mr. Kasa
explained. “Then we press the mash to get the
sauce. OFf course, it goes through many refin-
ing processes before it s ready for the table”™

ALK OF FOOD and dining in Japan s

| I | likely to lead to mention of Osaka, the

largest city alang the Inland Sea and

the country's second largest, after Tokvo.

There are 35,000 restaurant= in this city of

2 800,000 people, and the first-time visitor
would believe twice that number.

some high-rise bulldings are given over
ertirely to restaurants—aone to a floor. There
are restaurants that serve only fugu, and oth-
ers with menus Iimited to tempurfs There are
saashimd (sliced raw fish) restavrants and res-
taurants featuring lotus roots and swahi (pages
230-41). There are also vending machines on
the streets dispensing noodles, rice crackers,
o, and dred seaweed.

Osaka is indeed a culinary festival, It 1s
alse a city with a heartbeat of thumping vi-
tality, for it is, after Tokyo, the second larpest
financial center in Japan. Osakans are known
for zeal in their efforts to turn a profit. Here
the traditional greeting among merchants 15
not “Hello™ but, “Are vou making money?”

Smce Commodore Matthew Perry ended

Japan's isolntion from the world less than 123
vears ago;, Osalka’s international port has
functioned as the bedrock on which the city
has risen to commercial eminence. Along the
Inland Sea, only Kobe surpasses Osaka in the
volume of port trade handled.

Pressed for living space, (saka in recent
vears has started to go underground. Today
there are six giant commercial complexes
honeyveombing the basement of the citv. They
are pleasant places, with fountains and con-
trolled chmates. They are refuges 1o which
thousands flee to escape the trafhc and the
thick, foul air. Tt is possible to eat there, work
there, and nap there, Indeed, it is believed
that there dre pérsons who néver emerge
from those subterraneun cities

One of the underground complexes is
called, of all thaings: “Rainbow Town.” I de-
scenderd 8 stalrway to it from a department
stare (or was it from a bank?) and immediate-
lv felt the cool, clean grip of conditioned air,
The artificial light fell softly on the streets.

Completed in 197 1, Rambow Town is 30 or
40 feet below the heart of Osaka It is devoted
mastly to small retail shops, including a hun-
dred restaurants 1 spent most of a day there,
cating, shopping, and wrestling with a nag-
ging question: If the city is underground,
what happens to the sewage? Later T found
the answer; it i= pumped up

ril'_‘HE SUN was clouded over when |
went topside to travel to Kure 1t was
a short cab ride to the train station,
where 1 canght the Shinkansen bullet traan
It shot away on the split second of its sched-
wled departure, past Kobe and Himeji and
Kurashiki and Fukuvama and Onomichi
Past all those places and more.

When 1 arrived in Kure, 1 boarded a ferry,
not knowing—not caring—where it was
headied. It would be an island with an inn, 1
knew, and a good meal and a freshly laun-
dered vickata to wear after the bath. It would
be somewhere in this lovely sea, and I would
walk along the dock in the early moming to
wikh the fishermen good luck ]

Guurdian gateway, the toril entrance to Hsuku Shima Shrine shelters o sacred corner
of Hiroshima Bay from the fights of change that mualtiply: along the shore. Much of Japan
wears @ new face, but in many villages and Bland byways of the Inkand Sea, the grace
arud traditions of the past stubbornly linger an.

s ¥

Natioral Geographic, December [977









THE SATIN BOWERBIRD

Australia’s
Feathered Playboy

ARTICLE AND PHOTOGRAPHS BY
PHILIP GREEN

RALUCOUS MEDLEY echoes
/ from the forest Aoor as one
of nature's most ingenious
Romeos entices 4 female to his love
nest. Yel a nest it is not. For the in-
tricute structure (left) built by the
salin bowerbird will never hold an
ege or harbor a fledgling. It is simply
the hub of his territory and the site of
his wooing

(M the 18 species of bowerbirds,
which are native only to the region of
Australia and New Guines, the satin
1= the best known, mhabiting forested
areas along Australia’s east coast
Here in midwinter ( Julv in the South-
ern Hemisphere) the bluejav-size
male begins what is one of the strang-
est and most elaborate courtship
rituals 1 all the bird world.

With meticulous care he selects
sticks to construct the foot-high walls
of a bower, enclosing a four-to-five-
inch-wide avenue. The architect al-
mast invariably orents this structure
in a north-south direction. Ormithol-
ogist A. J. Marshall once shifted a
bird's bower, only to have the male
return the walls to the original posi-
tion. Into this haven the male bower-
bird entices several olive: green fe-
mules each season

His promiscuity, long suspected,
was confirmed by Australian orni-
thologist Reta Vellenga. Through ob-
servation of birds she had banded.
she learned that one male mated with
five females and initiated ten other
unsuccessful courtships

(n the platform of the display
area, usunlly on the north, he assem-
bles 4 curious collection of objects.
They muy be natural—feathers of
other hirds, blossoms, empty shells of
land snails. Or the items may come
from nearby human settlements
pieces of crockery, bits of rag, ar, in
the case of this proud thief, clothes-
pans from my home, 200 vards away

The maost startling aspect of the
collection 15 the male’s decided pref-
erence for blue, although preenish
vellow, brown, or gray items—more
common in nature—also are usualhy
present. Ohne expert theorized that
the rolor preference may reflect a
preocoupation with rivals and their
bluish-vellow heaks and usualiy
blue mves For throughout the court-
smp and mating season—July into
January—Hhe must be constantly alert
lest another male invade his arena to
destroy  his hower or purloin his
prized display objects






IVE YEARS and ToM
hlind (below) have rewnrded me
with one of the most detailed

'.-]IIItll-_’T.'.|-l'|:- records  vet ---:u]-l:r-| i1l

LTS 110 ad

satin bowerhirds, including this picture
ol a male carefully msertmiz a twig in hs
bower wall (lacing page). Male satin
mrds constantly pamnt the inside walls
upper left! by mixing their saliva with

chiromtl o with berrtiss, dirt, or mtted

wiood Prige display obect, stolen Irom
A house hall a mle away, o bloe marbl
5 carefully brourht to the bower (mid-
dle left). Objects | selected from varion
hiowers reviesl 1
treasures (hottom left). 1 have counted
more thun three hundred noturnl and
man-made 1tems in & single bower
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d iaboviel ai | refracted lizht re
venls nighlights of startling bl
s plumage. Adfter perhiaps a Lhirts
miinitte porformance, mating takes

place (right

I||".r|'.|'- Id




“11'}{15_ SIGN of excitement, lay
ender Boods the normally Blue
L‘q__ eve of a male satln amtated at
being held in a2 human hand, Mul

berries. a favorite of this species,

ripen on the tree behind him
Two voung males ibelow) IFERATE
practicing  thear

hese would-be

for adulthood by
courtship displa)

suitors  construct  rudimentary  plat-
forms and colle¢t some displny: ob-
iecls—which are often stolen by
adults. Although bower building,
painting, and displaving are prob-
ably mhberited behavior, the young
¢s undoubtedly perfect themr per-
formance by watching other males
They do not totally attain the bluish
coloration unti] their seventh vear,
although they do become sexually
wctive before that time. While watch-
ing an adult male courting a Temale,
I witnessed a vounger, Zreen muue
furtively invade the bower and at
tempt to mute with the female. The
female fled the bower as the older
matle viciousty attacked the intruder
with and foot (right),
hehavior never before photographed
In the brief melee the right wall was

kA

apen  beak

:"-'.F|'-.I.||'- knocked over
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N HER OOWN. a female satin
( ) boswwerbird constructs her sam
ek e, leaf-lined nest noan
roi]

grange grove only o few  hunddred

viards from the bower of the male
While he continues (o tencd his bhow
er, and to display and mate with oth
er females, she cares for her nest n
hersell. Somelume DELWEEn Seplem-
and  January the female L v
fwn mottier] eoes, O .'Hi-.-'-l.-._l CIEE OnF
three. When they hatch (above), the
mother is also sole provider, bringing
ty her offspring Hyving mnsects that
swarin at this time of venr
As vet unable to flv, a 19 (1N il
chick explores around its nest (leh
some time later, the voungsters will
ioin the flocks of saltin bowerbards
that pass through the region, 1o th
dismav of Austrabian rult growers
Then next midwinter the nomad
laocks will disperse, and adult males
amone them will return to thei

territories o refurbish their bowers
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The Third Generation Monte Carlo. A new dimension in affordable luxury.

With immenst pride, wi sumptuous cloths and carpets "'il'|:'l'.-'r21.',]'=' ithere ks mar
present 8 (rim anc timely new tall windows. a totally news rear-seat lop room, head room
editidn of Chevrolet's populal instrument panel, and special and hip room than last vear
personal luxuary ¢ar: The Third Monte Cagrlo “"touches WMore Lrunk snace
Ceneratlon Monle Carlo throughout There 15 a new standard

Although thoroughly powerplant, & 231 Cu. In. VB A

designed, today's Monte Carlo 05 Co In. VS i avalable
relains the untque personality 1 Monte Carlo is equipped with

{ Monte Carlos fiasd | GM-built ¢ ngines |'|"'-|I|' & by

Front and rear overhang have _ \ various divisinng  Ses v
been reduced. The turning b, % dealer for details
diameter is over two [eel shorier = i The Third Generatio:
Liian last vear, giving the cal ; — Carlo. Drive 1L soon
added agility in eram ped ' "

| Fifgf g,

I he new Iinterior (s & virtual

Diriver's Sulte,” with

s P, . f k
tFA wstimotes with stondord Vé engine, available automotic transmission, Actual milecge may vary depending on how ond whers you drive
car s condifion ond avoiloble sgquipment. Colifornia estimaies: 23 hwy., 14 ciby




POLARQID LAND CAMERA

Now! Polaroid’s OneStep.
World's simplest camera.

Just press one button-that's it!
The motor hands you the picture.
You don't focus or set anything.

The simplest camera you ever used, JUs! pras
Motor drnive. Picllres are eigecl :

Beautiful SX-70 pictures develop in minu

Only 14%: ounces. Fils (n [l
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Shouldn't the motor of the best
processor last a lifefime?

Waring thinks SO.

Fthe fingst nroclucts of (s kind in both parlormance

the new § W vanng |"_. oo FrOCesSsor (8 ne G ; Ld L
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Yet af a1 the features [0 e Towur e
compeiling han the ifetime motor warranly, good for ihe ire o {ne anginai Owner Fo
haily never have an opporturity (o Use

the one feature which, by design, you will probac
The New Waring Food Processor. With the lifetime motor warranty.
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| your slides
the show they deserve
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Kodak Carousel projectors =

~losave Christmas in pictures

‘Kodak gifis say:“Open me first” In"
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To do that, vou need a card
thats is guodl as money In your
nocket. A card thats not only
LI

one thars likaly to be recopnized

Lale -|___-J CONYeMICen 0o LS.

I
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AN acce Hed wnereven Youl

are,

whatever vou re doing

That card s Visa. The new
name for Bank Amencard

As pood as BankAmericard
i5, Viaa will be even better Visa
will be the bigeest shopping and
travel card, honored and recoe-
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NOW BECOMING VISA?

restaurants. And per you cash ar
more than35,000 bank [ocations

You'll see Visa being used by
Americans in Parts

Parisians in Ametica

And by

e chenging becaus yiouw re changing
YOur fe corsfantly groowing whef e

If B WOof oels or o YT Garan

overnsght. And unnl vou receive

W o ch@nging DecCaulis yaw re thanging Yow ' re mol jusl Qomg on vycalromn vou re
Euicdirng B vacEin omea

ind Gold sten. But soon . the
name voull be seeing and the

card vou'll e using is Visa

I 1
Like vou, were nof changing

vour new Visa card, vour Bank-
Americand s welcome whereves

We re
the tomiliar Blue, White

¥
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Chack which car you think is which.
Compare anmrl af hrntt-:rn of page.

T & & ¥
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Which is the exciting new 1978 Ford Granada ESS!
Which is the impressive new $20,000 Mercedes-Benz!

INTRODUCING
THE NEW FORD GRANADA ESS.
CAN YOU TELL ITS LOOKS FROM A

$20,000 MERCEDES - BENZ?

GRANADA 22

FORD DIVISION Iw

nE:3h1¢hE_4HI cedes-Ben 35.'H:|




We've been putting pﬁuﬂ#lﬂmwuimnnHumhr?ﬂmrﬁ.AMMHMMMrm‘ﬂ
find the Bell & Howell name on 16mm sound projectors in schools and businesses all over the world.
S0 listen o the sound of experience when we say —

Beaill & Howell makes super B sound movies easy to lake.
Our Filmosonic™ cameras are designed and built to do a lot of complicated things very simpily. Thal
leaves the fun part, that's easy, up to youw. Capturing the best moments of life on film. In sound.

Bell & Howell also makes super 8 sound movies easy 1o show.
Our Filmosonic™ projectors are easy to thread and virtually run the
whole show. So you can sit back, relax, and be part of the audience.

Bell & Howell sound movies. To make your memories ol the
good times more axciting. More alive. More real. And
50 simple you'll wonder why you didn't get into

1
'-I_.r

The sound of experience

BELL&HOWELI




The National Audubon Society and Fleetwood proudly announce
the Official Collection of

The Wireds and. _ﬁfffsf'?tf*lry e ('ﬁ.:)} lales

A superb Limited Edition of philatelic covers,
Each a finely-detailed original work of art by
America's premier wildlife artist: Arthur Singer.

I I
an abundance of stunning birds and flowers. A
glorious, spirited patchwork of sound, color and
fragrance.

I every state, nature's beauty abounds. Americans
know it, and are proud of it. And with each new songa
bird sings, and each new flower that blossoms, that
pride is renewed and strengthened.

To forever affirm this pride and respect for the
nalural environment, each of the fifty states has
chosen an official state bird and flower as a lasting
acknowledgement of nature’s bounty, Seen together,
as they are in this collection, The Birds and Flowers of
the 50 States capture the total richness of the great
American outdoars, and prove that nature, in all her
glory, is-an everlasting part of America the Beautiful.

It = aporopriate, therefore, at a time when
Americans are dedicating themselves o preserving
and protecting the natural environment, that
America’s foremost conservation group — the
Mational Audubon Society — has appointed
Fleetwood to msue the first philatelic collection
honoring these living symbols of the United States.

Fifty original works of art by
America’s greatest wildlife artisi

Each of the commemorative covers in The Birds
and Flowers of the 50 States i a triumph of
craftsmanship and design by a man whaois often called
America’s greatest living wildlife artist: Arthur Singer.
For nearly two years, Arthur Singer has labored to
achiewe the perfection and absaolute fidelity to nature
that a collection of this importance deserves. As a
result, collectors who acquire these fifty covers will
own what s surely the most comprehensive; mast
authentic tribute of its kind ever issued.

Singer's paintings capture each bird n s true
colors and shadings, The flame-red plumage of Ohio's
Cardinal. The startling brightness of New York's
Blughird. The dramatic arange and black contrast of
Maryland's Baltimore Oriole. The head, the feathers,
the beak and the tail of each bird is shown in exquisite,
and accurate, detail.

A rainbow of flaral colors

The state flowers, from the deficate blossoms to the
graceful leaves, are just as real. And the colars! The
bright orange of the California Poppy. Breathtaking

Texas Bluebonnets. Soft pink, sweetly-scented
Mayflowers from Massachusetts. Here is a collection
which forms a rainbow ol floral colors, textures and
shapes — a dream garden filled with America’s most
beautiful flowers.
Arthur Singer has created fifty perfectly-colored,
m&r-damilai masterpieces for The Birds and
of the 50 States, making this a landmark
collection that will be praised by collectors and nature
lovers for years to come

Historic posimarks

Significantly, each of the fifty covers will be ssued in
the appropriate state capital on the precise anniver-
sary of statehood. Thete, each will be officially
postmarked by the United States Postal Service. The
covers honoring the thirteen orginal states will be
issued on the anniversaries of their ratification of the
Constitution. Thus, the collection s nat only a worthy
tribute to the official state birds and flowers; but, as
the postrmarks certify, a collection which can never
again be duplicated.

Surprisingly modest cost

Normally, a collection of this scope, by an artist
with the international reputation of Arthur Singer,
would be bevond the reach of most collectors.
Therefore it is significant that the original issue price
tor The Birds and Flowers of the 50 States 5 a very
modest $2.50 per Commemorative Cover, This price
is quaranteed for the entire collection, and a deluxe
collector's album is included at no additional cost.

Subscribers will recenve lssues al the convenient
rate of four per maonth for twelve months. The tweifth
shipment will include six issues, No aduance payment
is required. Subscribers will automatically be hilled for
gach shipment of covers as it is made.

Deadline {or application: January 31, 1978

This magnificent tribute will be ssued only in 1978,
and is available to you only by-advance subscription.
The editian is forever limited to the exact number of
valid apphcations postmarked by January 31, 1978,

Therelore, to sharein the exciternent of the oificial
Mational Audubon Society collection of The Birds and
Flowersof the 50 States, mail the attached apphcation
promptly. Apphcations. should be mailed to
Fleetwood, One Unicover Center, Cheyenne, Wyom-
g 82008 before this deadline.

Limit: One subscription per collector,
Original issue price: $2.50 per cover.
Subscription rolls close Jonuary 31, 1978
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The Badsnmor Oriok ancl e Bl Fsed S

Arthur Singer 5 plten called
Arnerica’s greatest ving wilkdtifte
artist. O specaal mterest to
collectors, this i= the first ime he
nas vt consénled 1o create a
seres of phifatelic covers

The coche! of each lssue s an
orypEnal pamimg of the state bird
and flower by Arthur  Sonder
perfect i every detal and trge to
nature = colors

Each of the fifty oovers will be
issued n the: appropriate state
capital on thé anciversary of
statehood, and will be officially
postmacked 10 certify that it can
NEVer again e ssund

o —— i Ve v S S v e i

Delaxe goldd-soamped albm,

historical informoation and

Certificate of Authenrticity all incleded
wirhour edditional charge

Coflectors who take advantage of ths oppartunity o
acquire The Brrds and Flowers of the 50 Siotes will also
receive, without additional cost, a luxurous gold-slamped
collector's album to preserve, protect and asplay the
Commemorative Covers, And 1o enhance The apprecation,
enioyment and educational value of the collection, complete
and authortative miormaton about the siate birds and
flowarrs will also be included

Morecwer, each album will also be accompansed by a
Cerhiicate ol Authenticity issued by the MNatiomal Audubom
Sochety and persorally and indivichaally signed by Arthur
Singer. This rare persaonal bond between artist and collector
certifies that each Bsue meete Arthur Singer’s high personal
standards as well as the demandmg criteria of the Matlonal
Audubon Society,

Deadline for nppi.l’::uﬁtm: January 31, J'EI'.?E
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Lirmut: One subscription per collector

Fleetwood
Chevenne, Wyoming 82008 D3

Please accept my subscription for The Birds and
Flowwers of the 50 States. The collection will comsest of
fifty magnificent philatelic covers which will be sent to
me a4l the rate of lour per month begmining in late
February, 1978, The tweltth shipment will include six
ssues, The tolal price of $2.50 per cover (510,00 per
month) is guaranieed lor the entire collection. A
handsormely designed collector’s album and histoncal
nformation will be sent to me at no additional cost.

| need send no money now. | will be billed for my
covers as they are issued

Signature

My
Mirs
Miss _ , . L

Address

ity

State _ : _ dp__

Flostwood, establsbhed 1929, n recognumed is Amenca's ioreriomi

creator of phiatelc commermorsines, It b o Gvision of Lineousr

Corporation, nof afffaied wath tha US Pestal Saivece or any
'.'.III'II..H.I'!TII'I!lIIrI_ﬁI ALRTPIC)
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Chesapenke Bay watermen Clams and crabs abound. To hear

annually harvest milbons of a waterman ik, it"s a good thing
pounds of the hlue crab only two or three crabs survive
(Callinectes sapidus). The [rom the mullion or more eggs a
syucculent crustacenns will be female cames. Otherwise, “the
steamed, stuffed, deviled, world'd be et up by ¢crabs."
shredded imio sulnds, patted into Some 150 rivers, branches,
Bll.lf." L‘.I'ﬂh: crab cakes, and, in their soft-shell  creeks, and sloughs beanng
i ; stale, enten whole names such as Crab Alley, Ape
main COE 1n Bavmen keep o shirp eye out Hole, and Bullbegger flow into
o for crabs about 1o shed their Chesapeake Bay. From the mouth
dall  1MmMmensc exoskeletons. A Tanmer Island of the Susquehanna 1o the Virgina
. AN EL necker can spol 4 peeler by s capes, the bay washes more thian
prﬂtfln h‘“" H“_}I E.ul..lln.'!:kl_' I".:-_E-.ran“f rab with i MT thousand miles of shoreline,
white edge to his paddie. he's gol Cuapt. John Smith observed in

about o week to go. Pink rim, he'll 1612, “the waters; Isles, and

shed in three days. When they gets  shoales, are full of safe harbours
red in the paddle, they'll shuck for ships o warre of

thetr shell in a day or so." ' marchandize. for boats

A crab coming aport Robs o 1" of all sortes,

the sepms IS a “boster | “ lor transportation
he'll malt within hours i or fishing."
-"'"-""'?.
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Skipiacks
and bugeyes.
British frignles

Ot of wate and Baltimore clippers,
the soft-shell submarines and wireraft carmers—
does not harden all have fwmowed Chesapeake
The crab reaches witers, Here fronclads Monitor
restuurants packed ahve and Merrimuck revolutionized
in cold, wel sea grass navill warfare. Today's rerghters
_ H.L. Mencken calied the bay an'  churn north toward Baltimore
,-'!:"*'- “immense protein factory,” But beneath twin spans hnking
f | ndicins mavy have squd it Best: -ﬂllﬂ.a[!u“-. 1o the Eastern Shore,
y Chesapenke—nccording 10 some and working sailboats “"drudge
sources—rmeans “great shellfish the bottom Tor oysters just as they
AU B hay,” and §t is that yet. Despite did & century ago
?I;'ﬂ?'ﬁ:.ﬂyfﬂ,r;fﬁﬂ"ﬂbmw; the overfishing that depleted the The Chesapeake Bay walerman
world's finesl natural spawning i but one of the umgue peopie
beds, the bay sull lesds the readers meet in the wide-ranging

coumiry m Oy sEEr production pages of MatTioNal GFEOGRAPHIC




Lould tomorrow's energy come from
the sen: Some think so, Others be-
beve the sea oo vast, 1o inhospita-
ble to harmess on & major scale.

Who's nght?

The ocean’s encrgy 5 enormous
Tides rise and Fall twice daily, some-
umes 50 feel. Swift currents flow
around the world. Temperature dif-
ferences between surface and deeps
run as much as 23, Massive waves
roll endlessly. Converting these
forces to useful work tantalizes
ENETEY cxperts, They wvisualize
offshore generators powering coastal
cities. They dream of ocean-

b enerated hydrogen @ik repkae e ’
The seas could i mipser o welne - “Ocean power is
seems boundless. g
supply H.ll D“:: Yet except for a few tidal dams, no yea'rs Hwﬂ}"
ycean harnessing system exists
CHCTEY MECUS.” o', ismine Syiiom exisis

vanced. We can build generating
plants, skyscraper-tall, far oot to sea
We know how 10 make hydrogen
from water. We can transmi powWer
under water, But, the investment to
apply this technology would be
enormous, And there are unan-
swered guestions of ownership, se-
LUy, mamtenance of mid ocean
tactlitics

l'oday’s main energy sources, oil and
natural gas, will run low. Then what?
Ocecan power? Not for decades, if
ever, Uceans shonld be investigated
.:|I_|'_'I||_l with all other ENErgy pos-
sibilities. But altention must go 1o
cach prospect in order of practicality

T
-

we need a national enerey policy to
establish best use for existing re-
sources and to set developmental
priorities for evervthing from readily
availlable coal to more futuristic
sources, That policy should be a

blueprint of the rights and respon- F! Elﬁ ) !!
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sibilities for ¢consumers, producers
and povernment.

Caterpillar products are used in many

phases of energy production. We be-

lieve wise management of all our -
CNETEY resources 15 essential to
Amernica’s future

There are no
simple solutions.
Only intelligent

choices.
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This wintet, let Eastern Airlines. the official sirline of Walt
Ihaney World, show you the way to the Magic Kingdom, Our
exclusive Walt Disney World vacations are especially designed
o et you do what you want, whin you want, and ot a price you
want to pay. Fun i the Florida sun has never been easier than it
i this winter with Eastern
Walt Disney World. $79-886* plus airfare. Here's our bargain
wity to enpoy Wali Disney World, Stay 8 davs/T mghts at
a selected Urlando hotel, You'll et Eastern's exclusive Walt
Disney World Ticket Book, good for one day's admission to,
i transportation withm, the Magc hingdom and 9 attractions.
Round-trop arport tranefers meluded,

Walt Disney World and the Florida Coasts. $111-5271* plus
airfare. See the Magic mangdom of Walt Disney World and enyoy
thee beaches and sunshine of the Florida coasts. Spend 3 mights
at a selected hotet in Orinndo. Then enjov 4 nights at selected
tiotels in Daytona Beach, Tampa, Clearwater, S5t. Petershurg
or the Sarasota ared. Or, vou can bead farther south for 4 nights
at selected hotels m Palm Beach, Fr. Lauderdale, Miami or
Key Biscayne, Enher way, you'll get a suboompact car® with
unbirmited muleage for seven 24-hour periods and Eastern's
exclusive Walt [isney World Ticket Book.

Wall Disney World and Newcombe's Tennis Village. $163* plus
girfare. Enjoy Walt Dizsney Waorld and brush up on vour tenris
game during the same vacation. Stay 8 davs/7T nights at John
Newcombe's Tenmis Village near Walt Dizney World. Get a
rental car® for seven 24-hour perods, with unlimited mileage,
unbmuted use of 17 tennis courts, plus Eastern Airlines'
exclusive Walt Dhsney Waorld Ticket Book,

Walt Disney World and » Bahamas cruise. $350-8595" i

airfare. An ocean vovage to the Bahamas and a trip to Walt
Iisney World all in one vacation. And this vacation includes
round-trp airfare to Miami'FL Lauderdale from N.Y.C. (price
My vary depending upon city of ongin). Enjoyv a 3-dav cruise
an the T/5 Leonardo DaVine ™ to Nassau and four nights at a
setlocted Oriando hotef near Walt Disney Wordd, Or a 4-day
crunse to iNaszou and 3 nights at a selected Odando hotel, Your
cruse imdcludes room accommaoadabions and all meals abaard
ship. And this vacation mcludes a subcompact car' to get you Lo
Crlando and an exchisive Walt Dispey World Ticket Book.
Total prce includes airfare and will vary according to Tength of
crise, accommoidations, and city of orgn.

S0 call your travel agent, the travel specialist, or Eastern
and make your reservations now for the vacation you've
always wanted. And remember; this winter no arlme under the
sun has lower airfiores to Walt Disney World than Esstern
Amimes. At Eastern, we've got vour sunshine.

AN EASTERN

THE WINGS OF MAN

Prces are pot pieersan, doshle occupancy, md do not inclode menk, tixes:
Iriafslers or mrhre unktds ndicabted. Prioes efective 121577 to 471578 and

are aubjest to change. Tas and instrance oot included i car pental 77T he
P Leonarda DY et is regstered m laby “The Wings of Man™ =0

redEstrred service mark of FEastern A Lmes, Jise



PENTAX sets you free
from the shols

blurred
. _round the

world.

A lol of travelars are dis-
covering there s a greal Dig,
beautiful world out there. And
they're bringing it back home

to share, with the ME from
Fantax
Tha ME. Freedom from the Diur
that occurs when the fixed lens
snapshol cameara is pushed past ils
built-in imitatons. Freedam to cap-
lure all the color and texture and ex-
citement thae world has 1o offer
The ME was crealed with the
amateur in mind. And it's dynamite. The
world's never seen a smaller, lighter,
easier-lo-gperate 35 mm sir camera, It's as
easy as 1- E 3. Just set, focus and shoot. For
professional gquality photographs. Photo-
graphs, not snapshols
Pocket your pocket camera and see your
Peniax dealer now. Your naxt vacation s
going to be a beauty — when ME sets you free
from those shots blurred round the world

More ... from the innovators.

PENTAX

CORPORATION

ek Corporation, B inverness Trive East, Englewoon, Co. 80110
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Put your company on tﬁe niap
1in more places. Faster.

Business mdicators are climbing. You've  shown here, offer club-cabin class with fading
got the momentum. Now's the time to pour it seats and a foldawav work table for en route
on and accelerate that momentum of stuccess.  work sessions. |

Put a Heecheraft Baron on vour team You'll find that yvour Beechcraft Baron
and move out to meet new business opporto- will mare than pay its way. In fact, yvou'll be
nities with speed and efficiency company cars  surprised at the low nel capital cost to vour
anl puh]r]r. transportation can't match, company of owning one. '

: You'll make quick moves with key people Beecharaft Baron. It could just be the key
in a fraction of the time you spend travelling now. 10 keeping vour company’s momenturn going.
And you can invest the time vou save in some | =
ol those ideas you've never had time to put into =
aperation before, | el '

These versatile business twins can fly

you in and out of large international girports or
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e THE 3-WAY MICROWAVE OVEN.
NOW YOU CAN SLOW-COOK FOR
REAL, OLD-FASHIONED FLAVOR.

1. 1T COOKS FAST BY TIME.

he 1ouch controls lel vou sefect the ime

you want, With computer precision, you can
ook tasty chicken., casseroles, hambureers

vegennies, many other dishes, guickly

and dehcrousiy

2. 1T COOKS FAST BY TEMPERATURE.

Just insent GES Micro-Thermometer™ control in
medls, soups, sauces, and many other foods. The: g
oven shuts off nutomutically when they 're cooked M

IO vour selecied Ii-mr-.:m[ur-;.

3. 1T SLOW-COOKS ALL DAY.

N Yl can oresie ender, succulent [l
rods s, sfews, and many pther old-tushioned §
dishes mm amicrowave. [ simple to do with §
Lreneral Electnc’s Simmer “n Cook setting
and the Stmmer  n Cook Stoncware Cas-

serole that comes with this oven

AND IT COMES WITH GE'S EASY-TO-UNDERSTAND
"MICROWAVE GUIDE AND COOKBOOK™

[1's much more than a recipe book. Greneral
Electnic's complete how-to guide wkes the
“II"-"-'.'::.:". aut Of mMmcrowave cook 21}k 11 4 YT ICS
Al -“i|'|||1|'-'- step-by. s 1Cp lessons nnd FECEPCS.,
Hustrated with over 450 color photographs, GE
ANES Vi '!I':.l_' !IL‘-|'- Wil e 0 |‘l|_'_'-. ITHE: L] ;r.;_-_*.
MICTOWaYe ok

THE APPLIANCES AMERICA COMES HOME T0.
£ ELECTRIC




Al y

Your fingers will appreciate the comfort
and sure grip of a smooth-writing Parker ball pen
It's the pen every hand hopes to hold someday. Expect up 1o
80,000 words from a cartridge, a full year of writing.
Refills in a variety of ink colors and line widths
Matching pencils, of course
The substantial Parker 79 in solid sterling silver, $22.50,
Slim Parker Classic in 22K gold electroplate, $13.50.
Either makes a flattering gift.
There are pens. Then there is Parker.

$ PARKER

Waorld's most wanted pens




TWAS widebody 1011.
It's built for comfort.

1The unususl comBort oo gof on our big

wldabody 101 I< irts with one of th most
L riant g _ irts i any

flight. Ther seul

rv Loach seat ar our
widehody 1071 is extir

witdes I facl. v can'l

I I

I5!.-, ts and especially landings are
T l| ly smooth, TWA's wide-
|'I-||. II|I with its luxurious
Rolls-Rovoe engines, delivers all
the comitort viou flv a widebhody for

And most ave DErrower seals

Cur seats #ven have special And thien some. For resar-  [waan)

thick cushioning and bigeer i ..-!.--|.-- abl vour Trave

armrests Agen .III|.I it |r1 ) Fﬁq
Ul that s just the beginning ol [epartment or T VWA Rt

the 1011 comfort stor
virxch, 50 vou can really relax
and enjoy vour flight, we sery

ThE' Amentan EXpress
Card’ Don't leave home
WIthOoUt 1T L Tse it 1o pay for
VL] ] I.I'u-.'lll. EATH e B pd ot
hotels .'I:--..|'-. ar renlals, o
LEST BEETLIL A1 I-||I &5 LLALE
newd on your tap. |

dion't have an "-| Wl
E.l- Iress | |||_| LELI II-. |_I_I|_||

_—!

3, I-E'!.-
lscaicd -I".|.|:| s nmmber of wane ||- (1]
has more advanced technolosy than th

27 OF § -.|[|| L & O |||

The widehody 1011 RS (NP ."|=- minst
acvanced High :|.r'::'-|| svslems in avistion

2
i | | aliti
tocay 1s onpitirs make minul vitius ' o Tl 8 a0 |"-|
ments in the flight contrals so that takooifs |2




From one form of energy comes H{]LHHLI‘I
(O Limlu} another And another

MOVERLE WML WY ith emerD




DEAR
ALICE,

s Iwant -

' everything Z O
in my
pocket.

L ISEES T Kodak tele 708
30 scond o 1 Sscond camera outfit
| .“-! :..!”::.-.I. | T v M lE‘SS ll'lall 5100

Keodak gifts say:"Open me firs

Ldosave Christmas in pictures.




THE ULTIMATE DRIVING MACHINE




A simple truth about color TV:
Ordinary mechanical tuners have
moving parts inside. They can
wear out or corrode and cause
picture problems. But Zenith has
the Electronic Video Guard Tuner.
With no moving parts inside. It's
designed to keep your great
Zenith color picture looking great.
For along time.

M’ 5
CHROMACOLORII

The quality goes in before the name goes on”

The Electronic Video Guard Tuner is available in 13 through 25 (diagonal) screen sizes.

Shown: The Ellipse IV, 8J1951W in simulated Walnut highlighted
with brushed aluminum color. Simulated TV picture. '8



PUT AN AUTOMATIC

CAMERA IN
A FRIEND'S POCKET.
| T my som were mrul.:: gt hirnsesf
Kodak Trinilte 35 camers

he all-day, vear-round gift [he Trimlite Instamatic™ 38
Because these little, easpto camera has all the features of
use Kodal Trimbite cameras the [rimlite 28 camera plus
take big, colorful pictures. Actual | focusing for close ups, a faster
picture stae s e v 4 178 lens and a wider electroni

shutter range from 1/225 of a
second to 5 seconds: The aift
outfit s less than $73.

Losok heaw close up vosd can get with ths
Modak Trimite 38 cameera

The Kodak Trimlits
Instamabc® 28 camera has a
sharp /9.5 lens, electranic shut-
tar, CdS meter for autcmatic

exposure control and a lowlight Trlmn|e 28 & 38
5ig1m_|_ It comes in £y |_'r_1TT:|:|I-5't-_=-

qgift cutfit with Kodak color flm H
e oo | CAITICrA OUtiILS

need to take pictures on Fleich these Kodnh carneris are sha magable m
- i MOOAK B Blaab o sitfes cdids #h A
Christrnas. and it is less than 0. FPRNAN g Flnahy outie sith, the new

I:-I"u I LN B o] & Bectrome Fledldi

600

9 Fokch Tereine vaserroar

-ﬂ,E

i : [ "
Prows am s St il ik raine

‘Kodak gifts say:"Open me

Jdosave Christmas in pictures.




Christmas |
Sentiments

The lustor of goid, tha
refiection of sterling silver
g II'_|I_||:_||,|'EF' '-'-'3|||"I_. Sdy
vou're special, Cross
writing I'HT"-.IITlHI'I""IF‘
sedect and precious
melals. From §7.50 1o
£150.00.°

Collegiate Dictionarvy.

Its where the words live.

Americas best-selling dictionary
doesn't just define words—it brings
, words alive. So you can feel the frenetic
, beat of a “disco.” get the tangy taste of

“wassall.” and sense the bitier empti-
ness of “rip-off.” Faor this is the diction-
! ary that offers thousands ol quotations
and usage examples plus scares of illus-
trations—all arranged to make mean-
ings clearer than ever. Just $10.95

1 wherever books are sold. Merriam-
: ¥ °  Webster, Springfield, MA 01101.
, 4

. . g FROM MERRIAM-WEBSTER
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CROSS

SIMNCGE 1BAE6

National Geographic File

Prolecl sl Proserse
Your Ylusbie Collechion Foravar
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She says I never give her flowers.




UNTYPES AS EASILY

THETYPER

Typer cartridges come in Whenyoumakeamistake,
tluk red, blue, green, and just snap out the Lyper car-
brown executive quality tridge, and an{l in the
film for the sharpes untyper cartrnage.
image of any port- In seconds, pood-nye
able: as well as d mistake.
everyday black nylon

gg SMITH-CORONA

A A -




Another Turner-Bradshaw Collectors’ Lithograph

TNTANKHAMUN

THIKTY-THREE CENTURIES LATEK ...

lﬁl"ﬂﬁﬂﬂf& of d.!l.‘llﬂi!:l‘.‘.ll-l'.'lg!.!. o mMoment bas surpassed the breath-

spactacie of 1his young pharach lying in the splendor of his 2300

ar- emb. Tumer-Bradshaw & Assoclates felt that the profound

'H‘Fﬁﬂ of this event should be honoured and commemorated for today
and generations 1o come

o do this, Turner-Bradshaw commissioned Roger Lex to do an ariginal
ol paintinig with the freedom of his anistic licerse ¢ ' exXpress the :IL-.r'u:'r
ary modk of Tutankhamun as he sees i letailed 30 fine, vou need
nol De a connoisse ur of fne the dedication this project
temanded. Roger Lex has captured the brilliant colour of Inlaid lapis
wzoli, quante obsidian and solid gold in this remarkable breath-taking
ithograph (18 3247} avai r signed, numbered for $14 :-'

i Wr apDpPreciats

= il hyy WAE

o insure the beauty and value of

2 o this fimited edition, Tumer-Bradshaw
as spared no expense. Your gqualin

ithograph will B color separated
irom the original ol palnting by Omega Graphics refiowned for fin

ot meproduction. and printed on the finest guality 100% rag paper
For the very special w, Roger Lex has signed and numbered a limitad
adition of 1,000 lthographs. available on a lirst-come basis For the

ultimate collecior thwr onginal oll painting & otered Prace 25,000
il - . -

- :'I' _
h—:ﬁ: 1 x o R | -

- — — —

iy

i

"=,

A=A

, ORDER TOLL FREE
244 haurs for fasler service
800 V- A00-45 32400 MATIONW IDE
T-A00-08.- 2500 ' UTAM anly
TURNER-BRADSHAW E ASSOCIATES
BOX 66 &72 MAIN STREET
LAKE GENEVA, WI 53147

[414) 245-5325 Mo O

Ttank=amiu
plus %1 ship

Pleand
1 i : .-. I.'- " -|' T

ng & ancdiing

Figass sand utanefymgn® prniis)
Bgnad andg numbered by Roger Lex 100 D)
pih plus $1 shipping and handling

Please mclude gold metal feame & an st

..-- .-l Ny '

=] = ]

Exmnraticon Tt
Al ure
tiame —
Address.
Lty 1ale Tif
WisConAR ededeivly acic] salesy ax 1377

THE TURNER-BRADSHAW GUARANTEE:

You musl be completaly satialled
of we Wil refund your money.



NATIONAL GEOGRAPH!CS.

Magazines and magpa sliganta thnae hanguarmn Fies
ko brecame valviafsls Bl gy relsrenca vohumes Lonk
lins Frie boohs oA 1He @@l LogtsgrliEs baok-red
Frombs Desulifully #imbausked s gole. One Tue noids
Eipiued [ T2 mre Yoo Mimsvy) U Many mapo. Gald ol
fer adching dates inctuded Muney haoh guarantes

U iwine 1o THE HIGHSMITH COWPANY

S

29 =i

EECH
peed

Mow 37 Page Color Catalog i= here. |Hulradies

Pann's Complnie ling af fresh and 81 waler ndai6
tor Ameriga's discernimg sporl fEhat:
mean. Includes tips on how to Wrall and
e, Y ouda Tar
only S0¢ Send
coin of check {nday

2R W, Hunting Park Awm
Blapl, Mi=14

Philadelghia, Peanm FMITIS
4 —

High-prowed Viking
ships adorn coimns of &
realm that dominated
mics! of the
known world
A thousand
VEulrs Pt
Warmprs'

"choce™ lund bevond
undd called it Vinland.
On the present-day

Island of

Meewloundiand,
MNarsemen
stepped
ashore hive

centitnes. before

Columbus.

shields rim
i longship
lppper), scourge
of the segs. The
stockier knarr
catried cargo
Lusting for gold and %
glory, MNorsemen went
vikin c—plundering
—{rom Ireland 1o
Asia Minor. The Rus,
Swiedish merchant-
cotomsts, lefl then
fiame on a vast fand
—Russin. ViKings

led by Enc the Red
sitled westward,

o Crretenland. Enc's
son Leil discovered

oo o 1] |-!|J-I'|' B

.l
"r'll 1

When their settlement
wis unearthed, & sags
unfolded. Readers
shared the thrll of
discovery—as tney
aften do—in the

vapes of MATIONAL
LiEOCTRAMH

You've already come

along way in life.

Now go all the way:

The Hatteraa ™ 42 Long Rangn
Cruiser Widen vour

||||r|.r_|:l|:~ IS Wiod TS T
Comitor .|_"|-.i conhdence. For
MO 0 OCTET I n our

42 4H and 5= |_|r|'.lj_' F'.JHJ.;.:
Cruisers, as well as the

tull linc of fine Harreras yaches,
send $2,00 ro Hatterds Yachtrs
1145 Kavett Dinve, High
Point, Morth Caraling 27261




Kodak mailers:
. Memorable stocking

.{f

Wrap up Christimas memories with
Kodak mailers—an SOISY WOy 10 gIve

someone gqudality Kodak processing

When their Kodak color film is exposad
they can just drop il into a Kodak mailer
and mail it to Kodak Kodak will mail the
color prints, slides or movies nght back. (We
reat all your memories asif they were ocur

OwTl, ana that coreful treatment sh WS LR AT

1L ;I.J:I-I'_-r ]'.':'.'i. ires ime aller nme. |

Stull a stecking with Ko

[ B 5 = & | -: ’
1K IMOlers inms

ol
T e s E i = — i il L
A4 ASHTVIS QN SOy 1D ON enowsan

=ietanT -
; ST | = A
|"u- AR ITOUEeTs 10T YO

e
LOATNSHNOS MemMories

Kodak mailers

‘Rodak gifts say: "Open me first” l'ﬂ
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ulcE gngd aany pull-apan bufg)
1/2 cup finely chopped wainuls | package {10) refngeraied bacuitn
i 13 CUp SUgar 1 rYoyp HELLMAMNNT
1/2 tegspoon ground ginneman Haogl Mayonna se

Girease ten 2 1/ 2:ineh muthin pan cups. In small bowl comtxne frgt
3 ingrodiena. Ssneraie biscuits Cul inld guearads; shepe inlo Dadls
Coat esch with Bedl Mavonnaisn, hen il in wainut mixtera. Placs
£ I sach muttin pan cup, Baks |n 400°F aven 15 10 17 minutes o
uritil browned. Sarve warm, Makas 10

PECAM JUMBLES
[Crisgy drop coadking with 3 nutly Tasls]

| 172 cups imly packed dark Hrown augar i /2 tmaspoan Daking s0da

1 cup HELL MANN'S Heal Maycanarse 174 tegspoon oAl
& g0 1 cup chopoed Dacans
| IBaspnon YEMRIER | cup pEcan haivas

2 - A4 gups ursiriagd (S0 optoral

In izrge bowl badat il 4 ihgredisnds wnill smooth. B in next 4 mghed

Brop by level jablespooniuls 2 Inches apan on gréased COOWE
sheeis Too each with pecan hall. Baka in 3757F oven 8 10 10 minuios
o undll Nightly browned, Immeadisialy transfer cobkies [0 wife fRCkl
Muph=s sboul 4 gors

CHOCCLATE MUMNCHIN® CAKE
(The lacy ook maxes (hisl morst CERE Deauiiful)

' 10 2 cuss unstied oo 1 /3 cup chocolais
/4 cup sugal favofed syiup
i lsgspoon Baking soda | LalHeapaan winsgar
213 ous gtrong coffen of wahiar | teaspoan yanitlg
1/2 oup HELLMANNTS 173 lpaspoon &l
FReal Mayannals= COntachorars sugar

In 8 % 8 x 2-inch boking pan slir 1ogather firss 3 ingredisnts. Add
maat 6 ingradienta. St with fork, scraping comars and sdes of
pan, until mixters i unifsrm. Bake n 350°F oven 30 to 35 minules
gr urdll 150 aprings back when locuchad lightly. Cool on wits rach
Flace pagar aodly on tog, spnnealg with conleciicnsrs sugar Ra-

mioye carafully

et e

by ]
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: ‘UCing the A
peon Mt has Amercq Singhd®
R 111

You guessed it

After all, vou don’t find people
singing nbout ordinanry wagons,
Just extraordinary ones. Which,
we modestly propose, is precisely
the category the 1978 Plvmouth
Volare Wi fits inito,

Reason mumber one s the most
obvious. That cavernous space
vou see below, Where those kids
conld Iug home about G0 bushels
of shells, or fish, or something
else suitably exoude, (Parental
duidance suggested. )

(H course, the nice thing about
lugging anvihing around in o
Volare (s that vou never lug around
n lot of cor. Beéause Volareis o
irim. compaclt wagon., Maneaver-
nble. Easy to purk. And, a pure joy
to deive, Thanks to the Isolated
Transverse Suspension. An ingen-

.

New 1978 Plyvmouth

ious svstem designed 1o keep life's
bumpy road as far away from you
ns possible,

Other comforts also abound in
Volare. Like a gus pressurized
littgate that opens part way on its
ow And two optional lockahble
stornde compartmentis Lo !-il_"l.'l]_llll'l.'-
of-sight” valuanbles out of sight.

Volare. People have béeen
singing its pralses since the day
we brought it out. So muach so,
in fact, that last vear, thev helped
make it the No. 1 selling wagon
in America.

And if we're hearing it right
(ah, what a great sound) that's
exuctlywhereit'sgoing to remain

Buy or Lease o Volare at vour
Chrysler-Plymouth Dealer today.

Volaré.

The car with the accent on value.
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