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UATEMALAN ARTIST Raluel Gonzdalez GG
had never seen the devastation of an earth-
quake, vet something impelled him recently

Lo piint thiz scene of stncken countrymen Heeing

their shattered villnge. The painting was sold, by

even stranger comeidence, on February 3, 1976, A

few hours later, before dawn on February 4, Cen

tral Amenca's preatest recorded naturnl disaster
wrenched the land, leaving 100,000 dead or imjured,
maore than a million homeless

Naturally encugh, the “omen” went unheeded
~or, in fact, did it volcino erupt during Cruatemala's
carthquake But suppase a respecterd scientific valoe,
armed with data from nstruments that  sinuape
earth's silent strain and creep and tlt, had been
able to warn the populace hours—even minntes
before the guake? How manv thousands might
have e2caped collapsing roofs and falling walls?

For the articles beginning on pages 8110 and 830,

a TEOGRAPHIC Team surveved tragic ruin m Gua-

temala while another stafl man probed sclentific

minds on the disaster’s imphications. One thing he
came clear: An effective earthquake warning sve-
lem would be of incalculable value to man

In Chinu, some 10,000 pereons are studving how
to predict earthquakes; in the U S only 200, The

Chingse monitor some 5,000 sites We monitor a

thousand 'he Chinese program alréady has saved

countless lives by forecastmg a mugor shock

Manchuna on February 4, 1975—ronicallv. one

vear to the day before the Guatemalan disaster
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First Voyvage Around
the World -0

Ferdinand Magellon foxe bork hix life aned
fiix gamble to find a shert roule to the
Tnelies, But fe werve mare g whole Bew viem
gl the globve. Alan Villiers and Brivce Dale
retrace the incredihle odvasev,

Turnaround Time in
West Virginia sss
FElicabeth A. Mowze aed Jode Cobh findd 0 wave

e hope—and of seldid aecomplishmen!—
sweeping once-depressed vallevs of Appefachic,

The Trouble With Treasure 787

Trigedy and fruxirafion have dogeed all
wiher songhe Atochn's riches. Bur now Ml
Fisher and hiny dedicated colleagies have
frought wp relics wolrth perhaps six million
dolfars—and manvy Hmes ox much soill les
heneath the sands H_'.' Enpeie .|r__5.'u.l;|

Earthquake in Guatemala 8o
Can We Predict Quakes? 830
The ground was still shaking when W, E
Crarretl, Burl MoDowell, und Rohert W,
Madiden reached the seeicken natfon. Their
warrdds and pictures wdrvor Crratempinla's
agony. Meanwhile, Thomeas Y. Cunby wis
axking o guestion: Wil the day come when
peaple con routinely be warned bifore
sweh a calasirophe ocenrs?

Reepers of Iapan's Past 836
Charfes MoCarry pind George Fo Mobiey
caxdmine o heartening pariadoeX =i wering
devapion to the past amid the indwstrialization
et Has traesformed this istand mation,

Special Publications

for 1976-77 &6o

Four views of onr fland coohine to form
i mermorable Bicentenmlil salite.

COVER: In custeom=-consceions Kvoio
(papges B36-39), a flower vendar wears a
tracditional cottan Kmono, Phatograph
by George F. Mobles
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Magellan

AVOYAGE INTO THE UNKNOWN
CHANGED MAN'S UNDERSTANDING

OF HIS WORLD

By ALAN VILLIERS
Photographs by BRUGE DALE
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HE QUIET EVENING SCENE in
San Julian Bay, on the far southern
coist of Arpentina, wias misleading
that night of April 1, 1520, Reflec-
tions of five sturdy ships, now more than six
monthe and 6,000 sep miles out from Spain,
shimmeted on the surface of the bay as the
miasts and spars rolled slowlhy under the stars.
The little fleet, bearing fewer than 300 men
under the able and
ruthless Portuguese
soldier-adventurer-
seaman Ferdinand
Magellan, had come in
for winter quarters, As
a place to wait the
thE winter out, San Jullan
W 1 d sultedd well It was
or sheltered and had fish
and fresh water. It also
had tnbes of fnendly wandenng “glants”
big men with huge feet (perhaps just thick
grass-filled foot wrappings: Since big {eet
are patagones in Spanish, Magellan called
them Patagonians, and their land Patagonia
The bav also seemed 4 convenient spring-
board for finding the object of the vovage,
that rumored but still-undiscovered strait
[rom the Atlantic to the sea of the Indies and
the riches of the Spice [slands—if such a road
existerd. But those weakly rigwed, shoelike
little ships dared not sail farther imto such
rough witlers in worsening weather. Though
no one then knew it, they were approaching
the toughest corner of the sailing-ship world
—the savage tip of South America where At-
lantic and Pacific meet near Antarctica.
They must wait at least until spring, though
Magellan was aware that idleness at anchor-
age spon swells discontent. There was already
plenty of that Magellan wias a Portugnese
communding an expedition for the King of
Spain; though he had changed his nationality
to Spanish two and & half vears before, he
still appeared a foreign upstart to the Span-
lards sccompanying him, What s more, they
considered him more fanatic driver than
guesting seaman, determined to force ships
and meén to the uttermaost ends of the carth—
for whiat? An alleged seaway throush to the
westward, which, if there, might lead to the
Lord knew what! Magellan said to the rch
spice Islunds Maybe.
But here they were at the forlorn end of a

First
Voyage
Around

|
s
I'nad

barren coast in drafty, cold. uncomfortahle
ships. They, the slap commanders and senior
officers, were gentlemen of Spain, while their
leader was this ruthless soldier with a battle-
lnmed leg, 1o them a renegade whose own
king would not back him. So they planned
sudlden mutiny there in San Julian, to dispose
of him and his ideas once and tor all

The day after the ships anchored, Magellan
invited the capiains and senior othoers of
Conceporan, San Anfomie, Vicloria, and the
tiny caravel Santiago to dine aboard his flag-
ship, Trimadad, But not one Spaniard came,
an obviously coordinated and defiant act.
Then thev sent g boat to Magellan to an-
nounce the independence of three of the ships.

Magrellan could deal with that. This was
mutiny, punizhable by death. Spaniards were
by far in the majority in Magellan's fleet, but
King Charles of Spain had siven him “rights
of rope snd knife” over all of them—ife and
tleath. Those powers were for use

That same night Magellan acted. He sent
& boat to Victoria's captain, the noble fleet
treasurer Luis de Mendoza, delivering 1o him
an order o report aboard the fagship im-
mediately. Mendoza threw hic head back,
snvering, and began to laeh.

It was the last thmg he did, for the well-
briefed messenger instantly grabbed him by
the beard. jerked his head farther back, and
slashed his throat with a dageer.

NOTHER BOATLOAD of Magellan's
men swarmed aboard, and Victoria
surrendered immediately. Sanm An-

fopio, cut adrift as she prepared to sal, was
raked by gunfire from Tremedaed, and a board-
mg party led by Magellan himself quickly put
her captain, Gaspar de Quesada, in irons. A
third mutinous captain, Juan de Cartagena, o
favorite of the Spanish king and by his order
the conpunia persond, or “person jointly re-
sponsible” for the fleet with Magellan, was
seized aboard Concepoign, The mutiny was
over before 1t got going.

The Italian chronicler, Antonio Pigafetta,
sailing in Magellans ship, fortunately wrote
an account of the first world-circling vovage. *
His record of the mutiny is stark:

"All qumations (rom Pigafetta are from his journal,
Mapellan's Vovape: A Noralive Acceund of e Fivsd
Cirenmuaetontion, as tranelated and edited by B A
Skelton £ 1% Yale University



“The masters of the other [three | ships
conspired azainst the captain-eeneral o brnne
abowt hic death But the treachery was

discovered the  treasuret |'_"'LIL=E1Iil|=".l| Wils

. i g, L = e
killed by dugger blows. then ‘quariered. .. tHe was a navigatos
Craspar Ouesada hied s bead cut off, : |
F § a . 5 oy 'lll-;l o ' ::
then he was quartered. And the overseer and """[E“‘r’ Séq charis.

Tuan de Cartagena was hamished with a

[isaffected ] priest, and put m extle on tha An orphan of good family, born ahou

land called Patagomi” 1450}, Ferniin' de Magnihies grew up as
Vhat's all. But Magellan’s authority waold e At the Portugiiese oourl i un unprece-

nol b challeneged aeain by would-bwe muti- dented mee of discovery: Bartholemeu Dins’

neers. Trimidad and the little Sendiage had rmunding of the Cape of Good Hope, Vasco

remained loval Santioge was lost 4 month 4a Gamas reaching of 1ngia, the voyages ol

2 L oluambus, Cabol, ndd Vespuod
linler on & coastl surveving pacsdaere. But, acs . : :
Pttt : 1T 4] . ¥ Portuvuese maritime excellence, still esd
(ALl WIDLE il 1he mefn wiehr S84 1 £ 3 i
“ dent in the fishing fieet at Estord] ibelow)
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e, lor they were nol even wetlid hael ascended to the mendian. Yet Portugal’

[t wias no maracle. however, that saved
Magellan in San Juhan Bay. A hesitont lender
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Columbus had proneered what was mainly a
simple passage, a sunny trade-winds run to
the West Indies. By comparison, this stub-
bom, gnm Portuguese had to drive an un-
willing fleet nearly to Anmtarctica o iind a
way around Amercie—and who knew how
much farther to reach the Spice Islands.

In those diayvs cloves and other cooking
spices were a source of riches, and they grew
chiefly in the Moluccas, Magellan's theory
was that these islands lay not far bevond the
New World, and sailing this way would be
shorter than round all Africa

Four and a half centuries after Magellan’s
vovage, my wife, Mance, and I set out to

U

track the life of this extraordinary man. Near
a village named Sabrosa in the hilly north of
Portugil. two plagues on a stone house beside
a vineyird record that Magellan was borm on
the site, in or about 1480, He left home. or-
phaned at ape 10 to 12, to be a page at the
Portuguese court.

luter he organized his great vovage, the
honors seemy reserved not for Magellan
but for the Spanish Basgue Juan Sebastian
del Cano. A voung commoner, who was in-
volved In the mutiny of the Spanish othcers
but whaose life was spared, he had ne command

I"'-. SEVILLE, Spain's roval city where

Nattonal (ieographic, June 1976




Magellan’s search for a western spice route

ITH A HEARTY "AYVE, AVE,”  Victoria enter the Pacific. Though .Aprﬂ:ﬂ. 2 Mai wilind in &
naval historian Sumiel |- Baboa had sighted it in 1513, Eﬁh;ﬂth:mm natives at Mactan
jot Marison joins in the opinion sen el bt Lo
that Maegellun's vovage was the o @it m.ﬁﬂ:.ﬂhﬂ.
“areatest single human achieve: ships sight the *lsles of Trindclad and Victoria
uﬂ:un th.:E:m_" WisFortumne™ — n, January Hn-[-:.n_:.ulqﬂn'v-nhrl.l!:ﬂ,udm
From the frigitl fifties of south  24: 531, and the "la'a of Sharie” S e i preclosie e
i NS [probably Carsiinel February 4.
Lititude, throush the strait thit s find no anchorage. @ it lefe behind, Victoria undar
wis to honor his name, and formear miatineor Juan Sebastian del
geross the Pacific, Muagellan W on to Guam Cano, salls far south across the
drove his fitthe fleet throuph islas Ladranes — “leles of Thioves™' Intlian Ceaan, arcund the Cape of
' bMarch 6. 1521, and the first anchorage  Good Hope to the Cape Verde hlands.

waters no European had sailed
before. His route proved im-
practicable for the spiee trade
The captnin  himself never
e lve] home, and his beirs got
ol one ducat, Reviled in Portu-
gal, delamed in Spain, Magellan

left one legacy enly—know ledge
of the world a8 it = i.iiﬁ -
o
St of
®- 0, 1569, The Armada

with 20,000 hawkbells and other

PACIFIC
goods for barter. Linkmown to

and fresh fiood |n almost 100 days.

and on to Spaln, September 6, 1522,

N\ ATLANTIC
A OCEAN

B

ar crew, "land sharks™ haye OCEAN _l._ P i ;1'_.!
shartad the ships’ provisions. i | -"it ,-. _' | -
.AFI.H lzaving Ria, the flest arrives | ' ‘E'F!"l_:'

in San Juliin Bay, March 31, 1520
Wintering ther=. Magelian suppress=s

Route of Magellan ge.”

ey S ey
wd g i '

a mutiny of his Spanish captaing
@ 5itober 31 B30 The strait ls from Atlantic to Pacific

discovered. San Antanio fator deserts  Elevations i meters, bluek, and feet, red

the flast and returna to Spaim. g WILOMETERS '

@ tiovamber 28, 1520, Trinidad, B SIATUTE WiLky  wa T i B Y
H‘q'.f[l.gi‘!lp. f:lr.l:-lplz'lh'l. and HATIOAAL GFOURLPHAE EEY (HMIYLIE I:Ipll Y

until Magellun was killed in the Philippines.
He survived to bring one tired ship home,
with a cargo of cloves that repaid some of the
expedition’s coste. A tall statue of del Cano
today overlooks Seville.

Diespite this overshadowing of Magellan in
Seville, my wife and 1 felt we really were on
his trail there. The medieval Tower of Gold he
knew still stood. At least one statue (of Santa
Muoria de la Victoria) that be and his men
knew was still there. and greatly venerated.

We drove to the pretty mouth of the Gui-
dadquivir River at Sanhicar de Barramecda,
smiling in the sunshine It was easy to imag-
ine the Magellan fAect anchored off there in

First Vovage Around the World

the summer of 1519, The stubby ships’ in-
credible smallness for the great voyvage they
were nhout to begin would astonish the mod-
ern mind. The Sar Andfonie was 120 tons (as
they were reckoned then), Trinsdad 110, Con-
cepeidn 90, Victoria 85, and Santiago 75. The
largest was smaller than the Mayflower, and
she was not as big as a modern harbor tug!™®

From Sanlticar it was an easy sail for Magel-
lan's fleet to the Canary Islands, where more
pravisions and 25 mare seamen were brouitht
aboard, Then, perhaps to avoid Portuguese

“Capitain Villiers sailed u re-creathon of the Muyflower

from England to America, writing of the project in the
GroorarHics of May and MNovember 1957,
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warships sent out to intercept him, Magellan
detoured southward along the bulige of West
Africa before crossing the narrows of U
Atlantic to the Brarilian const near Hecoife

This tropics run was new to Mage
thousrh he had sailed around the Cape ol
(rood Hope to Indis and Malacea and back
again. But netther he nor anvone else hid
attempted the dangerous vovage in far south
ern waters that layv ahead, He had rea
heard enough o convince him that o strmt
existed, and that the Spice Islands
But the wav through remained to be found

After two weeks rest at Bio de Janeiro, i
searched for his strait farther south: in the
great estuary of the Rio de la Platn, where
Biuenos Alres was to fourish, and on down
the Patagoniian coast. There were obviously
niy-shortouts toward the East Indies in either
of these areas. So onward the fleet groped,

lan,

aml

|!1|.:::|:':I1JJIJ|:J

ever southward, westing, and the vast land

stved with them

T LAST, after leaving San Juliin Bay
late in the southern winter of 1520,
Magellan found the begmnning of the

way through. The triumphant event occarred
on October 21, the Feast of the Eleven Thou-
sand Virmns Pigadetta’s report 15 laconic

“After soing . . to the fiftv-second digred
towiird the sadd Antarctic Pole,
on the festival of the eleven thousand virmns,
wie found by miracle a strait which we called
the Cuape of the Eleven Thousand Virmns.
Which strait is i length one hundred and ten
leagues And it falls into another sea called
e Pacific Sen. And it 1s surrounded by very
rreat | . o mountams covered with snpow,"

As Maeellan felt his way through the
strait, he sent Sun Amtomio and Concepeion
ahead to search out pinnts of danger and use-
fil anchorages. On the second such trip San
{sdonio did ot return. Instead, her officers
|]||L CTEW OVETPOW |_".'|_'1| !|'|-|_'I!'| .l|ILilj['L- IJ.I.:IljhlL"-i
bk by night., and =ailed home to Spain

Avccording 1o Pigafetta, the muiineering
ot of the San Ao, Estevao Gomes, bl
one motive for his desertion—pure hatred of
his Porturuese leader. When he mot hack to
Spain, he made dire charges against Magellan

and, though 1ailed briefly, in the end went
unpuni=hei

Sadiv. after searching for the San Anlonto

for many davs, (Conlinned on page 733)

od btitucke

”; .t t't;;F’:'ﬂnh" _.'I"ELJ-?'JJ i"qfi-flé'-r‘r'{—f
Tiburoni’ approached
the ships. They have
terrible teeth and eat

men. .

5 YW

EIImr BIVEITED BRERE HINIE EMa EBEA ¥ i Wi &y

“And even the small ones are ot mueh
vowar] [ (ood],” said chromicler Antonio
Pirafetin of sharks (above, from a chart
nublished mn 1384, and below, a head left
by Uruguayan fishermen). Sunride behind
the Areentine training ship Liberiod (Op-
posite] soppests the elecirostatic  effec
known ns Saint Elmo's fire, which plaved

ahont the masthead of Magellan's fagship




g ||- - s
- IlrJI. " .r. :
o — L z .r-..
ek
-~ el e .-I.I By,
- i ~
. o g -
e B
. - - i |-.”
Ty, g ™
- [ .I y -
. E-
- iy |...
: -
e . ; 3
D o2 = : =
- ¥ g .
—tay = I....l ||r..
', O~
R Ir.-ll-. ., .|I||
= e, = |l.-|l| I ~
=i ) - - —
. = X Tiar,
oo . ., ¥ ~
i 1
| o - -
- -
— f 3 5
? s L s e
e
L
- o -
| ¥ - :
= om 8 oAy
- " . R
b= = ﬂlr ..-I . .-l.lr
"..rl. IIL. - X : : :
. <oy " S [
" i §
o -
u-_J
T,

¥3

i
1

W ONS

fa

!

T .lll."l'l

N

iﬁ..

\\\ s iﬂ
% ._

[ Ik
ited Lhe
%l

Iy providence

]
|||i".-'
(F ]

1i I-.Ill“






i TR (o A
B ¥ ¥ '.lll:llllr i II'I:I. ‘ # ¥ L] I--\. |“
saz Q@ grant w0 weas
M |'."I_- ] 'I.IlI s Vi |'.Il 1
P BEE WU E, T

d
] ¥ ¥ §
¥ |ll ] r o
.'Il-l:‘l.ﬁl I' I.‘ll & 5 B ‘IIr II-.I-.
= l|' - II — r I I g
Deapie nRave e nadir

] B o fo- " ] Illl - ' - 3
CHE SROrE did S0
FERE [T ILEF S,

1 N |I| .'I II Il.ll J- 'I-|I|IJI|.| Illl-.Il |I ]

I silenl lwmend, the Hn

| Wi i il Pu
FEnns. | | i 1 | |
RN
| I A 1 1 T I'Ti | i
| | " 1 I VS i |
e
| yALLCT=E | I'1 il I
| i LLETLAI EEn |
pFicl okl 11 I T
iRitiirs ek | Ll !
nemorial loken | e £
||I 19 i T i
i i | gt i LEVECET LIt

i

I'l' | |

toy | |

1T i i i | | |
Loompared to T onguest ol

"'.||"- L i 1l 1

it tl i Wy L




Mugellan and hi< three remaining ships went
on through the strait, anchoring or mooring
to rocks by night. They were sometimes con-
fused by apparent openings leadimg nowhere.
It was nol all hardship. The weather was
generally good. Often the scenery was mag-
nificent, and in the comparatively narrow
witters thev expernienced few of the sudden
wind squalls characteristic of the regmon
“Anid we called it the Pathagonico strait,”
wrote Pigafetta “In it we found ot every half
league a good port, and anchoragee, ood
water, and wood . and fish like sardines

{3 N WEDNESDAY the twenty-gighth
O oif Movember, one thousand five hur-
dred and twenty, we issued forth

from the said stran and entered the Pacific
Sen, where we remuined three months and
twenty davs without taking on heand: pro-
visions ar any other refreshments, and we ate
only old biscuit turmed to powder, all full of
worms anrl stinking of the urine which the
rits had macde on it, having eaten the good.
And we drank water impure and vellow, We
ate also ox hides which were very hard be-
caurse of the sun, rmin, and wind. And we left
them . .. davs in the seq, then loid them for a
shirt tme on embers, and =0 we ate them,
And of the rats, which were sold for hall an
écu apiece, some of us could not get enough
“Resides the aforesaid troubles, this malady
|scurvy| was the worst, namely that the gums
of most part of our men swelled above and
below so that they could not eat. And in this
way they died, inasmuch as twentyv-nine of us
died . . . But besides those who died, twenty-
five or thirty fell sick ol divers maladies,
whether of the arms or of the legs and other
parts of the body [also effects of scurvy], so
that there remained very few healthy men
Yet by the grace of our Lord I had no illness.
"During these three months and twenty
diavs, we safled in a gull where we made s
wood four thousand leagues across the Pacific
Sed, which was rightly <o named. For during
thi= time we had no sterm, and we saw no
lend except two small uninhabited slunds,
where we found only birds and trees. Where-
fore we called them the Isles of Mistorune.
And o our Lord and the Virgin Mother
hued not alded us by miving good weather to
refresh ourselves with provisions and other
things we had died in this very greéat sea. And

I believe that nevermore will amy man under-
take to make such a voyage "

Nunce amd 1 did our best wo follow in Ma-
gpllon’s unprecedented tracks. We had the
chance of going through his straat in the big
crutsing liner Grapshalm. What a difference!
The - lovely 200000-ton. liner offered every
comfort of a luxury hotel as she steamed
along those wonderfully sceme passiges, with
the glorious mountains spilling glaciers imto
the dark waters Upricsht and steady, she
cruised leisurely through in two davs at 18
knots It took Magellin 38 days in all, as he
sgiled thrice over a good part of the strait's
J10<nautical-mile length.

At Punta Arenas, partway throogh the
strait, the Grpshoim anchored for a while.
| went ashore to salute Magellan's statue,
high on its pedestal in the pleasant town
squane there (page 7331 It 15 one of the very
few statues to the man in the workd.

I was pleased to note that the route Mayel-
lin so bravely pionesred 15 being increasingly
used, as some oll tankers and bulk ore car-
riers are so huge that their beam, dradt, and
length keep them out of the Ponomn Canal

They furte to go south around South Ameri-

cit. We sighted several of these monsters of a
cuarter of a million tons wallowing along like
pieces of moving mountain,

Maogellan was obviousiy a seaman who
appreciated progress, or he would not have
heen down there himself, changing the muri-
tme woarkd of his day. 1 think he would have
enjoved] seeing those monster tankers and our
criise ship using his strait

HAT FOLLOWEL for him and his
men, however, may have caused
him to regret ever saling through

that strait. Except for an occasional flving fish
that blundered aboard in the tropics, or a few
tun his men caught, he found no opportunity
for replenishing the ships’ provisions.

Ay beautiful dav followed day, and the
Pacific trade winds wafted the small ships
along. the same monstonous, empty horeon
encircled what appeared to be the lnst three
ships on earth. The crows, by then gaunt,
wilidl-eved men, fercely hunted over their
craft for something, anvthing to sustan life.
As Pigafetta recorded, they not only pursued
rats to make into stew, but they also cut down
the leather chiafing muts for food: These mats

733
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“The women . . . are
handsome and delicate
.« hatr, very black
and hanging down

to the ground.”

As comely as her lorebears, Enuly Che
I  crossss e family's garden above
Limatac Bav on CGunm. There, most author
thes believe, Magellan first dropped anchor
after constant satling throweh three months
of perfect weather and perfect misers

Foven thouwh the natives swoarmed abouared,
tiking what they could. the “Isles of
Thieves,” as Pumfetin dubbed them, pro
vidked fresh food amd water to relleve the
ctarvation and seurvy of the Pactlic jussaee

were lnshed in the Aeging to save vital spots
from the rubbing of rope agminst wood, can
vas agmuinst tarred hemp. This hard sunbaked
stufl they soaked for davs, then beat 11 as soft
as possible with belayving pins, and botled
and boiled it The soup tasted like old hices
and provided little poanshment The leather
could be chewed Perhaps it had “hope”
vilue: | trievd some, centunes kater, All 1 pot
wits hoils

This diet led to the scurvy Pleafetta de-
seribsl. Matters would have been even worse
excepl for the few fiving fish that came over
the bulwarks, flesing pursuing schools of bo-
nito and albacore

some of the seamen hod been fishermen
and knew how to catch those hunters of the
fAving fish. From the bowsprit they ficked a
barbed hook in a plece of white rag secured
o a chap of woord. The rag ficked out of the
crests like a Aving fish, and the hunery alba-
¢ore and bonito leaped for it—ther last leap!
Without these fish for food and rain squalls

Nationol Geographic, June 1976



when thev reached the doldrums to reploce
the stinking fresh water kept in barrels in the
hold, most of the seamen would have died. In
the first month, before the rains cume, the
barreled water had become so putrid and
stinkinz that the seamen had to hold their
noses to gulp down a few mouthtuls

For abmost a hundred diys the slow sea
crawl continued, the seamen hollow-cheeked,
a0 weak that it took =ix or eizht o do what
had been the work of one

The fates were both against Magellan and
his men and kind to them, on that longest leg
of his vovage. By chunee of the route he took,
he sighted only two lonely islands of all the
great South Pacific groups, and could not land
on those. He saw none of the many 1sles where
hee might have found glonous fruits and fat
fish, But had be sailed among them, he might
have struck a hidden reefl and been lost in
mid-Pacific

INETY-EIGHT DAYS from the
N strait {or 99%—the exact dateés are un-

dertain), in March 1521, Trimidad,
Victoria, and Cencepeion reached a good
island at Inst. It had coconuts and sugarcane,
tasty fish, bananas, and yums—the sland of
Guam, well to the north in the North Pacific

That tremendous 9,000-nautical-mile sail
from South America nonstop (o Guam was
magnificent piece of =eafaring Of course the
enormity of this oecan had been unknown to
Magellun befare, or to anvone else in Lurope.
Only 4 master mariner of steel will, tremen-
dous competence, and leadership gualities
could have kept the ships going.

The fruits and coconuts of Guam came in
tme— justi—to save the cadaverous, staring
men. eves in deep sockets, clothes in rags. The
fruit arrested the scurvy, but it went down
hard becawse so many had lost weth

The ravaeged Magellan must have known
that the unfoireseen and tremendous length of
the passage ended his fondest hopes—the very
foundation of his vovage. For this was ob:
vioushy no practical route to the Spice Islands.
The Good Hope route was better and shorter,
What he had found was a vast ocean that
neither he nor any other European had had
any iden existerd. Balboa had seen nothing but
i few sepuare miles from the mountaintop aned
beach at Panama. Thit was scarcely the edge
af the burketl—and what a bucket! Well, now

First Vovage Arownd the Waorkd

all men might know for better the size and
shape of their world.

At Guam Nance and 1 found that Mnpgel-
lan's recorded Janding place was well tended,
with a monument carrving his name The
cabdriver who took us there spoke of the
laneding as of a recent incident, though Ma-
eellan had been in Guam only once, for a few
davs 450 vears before! Obviously & man to
remember, Nevertheless, the driver was nol
a Muagellun fan. “He called our islands the
Ladrones. That menns ‘thieves.” We are nof
thieves!™" He seemed quite aggrieved.

Actually, Mapellan's name may have re-
ferred to lateen sails of the natives' swift anil-
ing canoes. Pigafetta noted them admiringly,
“like dolphins jumping from wave to wave”
But the islanders were also cheerful, swift,
anel efficient in removal of such items of
pauipment a5 the flagship’s longhoat—uvital
forr commmunications and landings. This mno-
cent thievery did not go unnoticed, or un-
punished. Mogellan had still a tremendous
way to o and no boats to spare.

He felt that he bad to teach these simple
people & lesson—"Thou shalt not steal”
even though they had obwviously never ac-
quired the Europeans’ ideas of property. He
orddéred erossbowmen 1o shoot several aof
them aboard the lagship. Later he led a party
ashare, burned a village, recovered the stolen
longhoat, and gathered o good supply of fresh
food anid water.

& MAGELLAN WENT upon leaving
Guam, we too hended on westward,
This time his extraordinary destiny
maided him across a remarkably danger-ree
area of the Pacific, with the northeast trade
wind to blow the ships steadily along. After a
perfect week’s sail, the horizon was hroken
by the blue outlines of the Philippines.
After anchoring off Suluan, near lofty
Samar, they went on to the larger island of
Haomonhon, whiere they put scurvy-sick sail-
ore ashore to recupernte and had their first
contact with the people of this fur-off place.
Local natives came fearlessly in their own
praus with presents of bananas and coco-
nuts, called by Pigafetta “fgs a foot long”
and “eochi™ Magellan too presented pifts
tedd caps, mirrors, hawkbells, and the like.
Later, a nutive chief came out to the ships
with a bear of F_thld wnil i basket of fresh ginger.

FE Y
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More aceurate as jowmal than os art, this

Frenchh verson

X se - oem

of Pleafetla’s narrative |
sprinkled with fanciful lustrations, such as

this haeh-ended outrieser 6t Guoam

Now at last Magellnn knew he was ap-
proachimg the >pice Islands, and his spints
rose, These outer Philippines were a new dis-
covery o Europeans, but his slave Enrique,
whom be hud acguired m the East Indies
vears before, spoke his own native tongue
and found that these peaple understood him

passage, hoth Magellan and the slave

Enrique now rated in effect as the first
circumnavigators, Enrigue had been born
in the East. Magellan had seen vears of mili-
tary service there. Together master and ser-
vant had sailed to Spain by the beaten track
acrnss the Indian Ocean, round the Cape of
Lood Hope, and into the Atlantic. Now they
WETt IJ-GJLIIE-: AN i]l tJ]I' Fl.jl'-t- |:|.;|.'|.-'i.|'|: -i.'uh:r_l iTl
the opposite direction by Mogellan's new
way: over the Atlantic to Brazil, south to the
ernicl of America, through the strail. and
thence across the great Pacific

At Cebu in the Philippines, Magellan led
his squadron into anchorage, his larges
.‘"||:'-'.+J'|i-|i ENEIETS _*-I_II.'I",'J-I' ]11'rh|.1r||_1.' o the siin
Here they were west of the Spice Islands, the
Moluccas. They had come from the west
the first men lo demonsirate in persan thal
the world really could be circled.

The harbor was sheltered and commodious
and the weather sunny and quiet—a good
nnd restful place for ships and men who had
come 5o far; They had sailed roughly hall
agmin the ordinmry smling  distance from
=eville round the {.I:'lTH." nf Croodd HIII'II." to the
spce [slands. But they were not vt at those
[ruttiul wslands, for they had sailed st
their lonmtude

My owiate and 1 had flown to Manilg from
GCuarm in a jumbo jet. which might have
carried Mapellan's fasshin, leds masts, in itz
enormots fuselnge. Now a small aircraft put
us down on the islet of Mactan, a mile off
Cebu And there, a1 Mactan, we found the
plice where Magellan died

Pizafetta tells the story

“Un Friday the twenilyv-sixth of April
Zeula, lord of the aforesaid island of Mattan,
senl ome of his sons to present to the captain-
general two goats, saving that he would Keep
all his promises o him, bul because of the
lord . Cilapulapu (who refused Lo obey the
bang of Spam) hé had not been able to.
And he begped that on the following night

II"-; ALL but direct. continuous saling

:'l_l
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e « aptatn, RNOWINE
that the wooden 1mag
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The only surviving relie of Mase!lan

vovagee, thits feure of the Chrst Chilel 15 o
Srvedd imo e Nasiiice diel sainili oy iF" it thu
.'I I::I. I CEE il el

M0 e nace miended (bactng page): Uloth
MASK SETves i un &hield tor a gl har-
vesting seaweed near the Philippine island

. T T - = = s s
I'l|||‘-l:'- FUTTINS, DECAarnmme DOoMIer 4no more I

ks, =0 thitl two ol CHAr T Wers ;_'_|.|'|j ] et B4
Lhiese hoises, and we burned a good thirty of
Lhetr houses L hen they came =0 furiousl
apninsl us that thev sent a4 pomsongd arrow

'J-r--:!_'il

the captiuns ey llll'l.ll:-l':lll- I||
nroeredd us 1o withdmew slowliv, but the men

led while sax or enght of us remamed with the
captiun. And those people shot at no othi
place DUt ol legs, for the latier were bare

hus for the great number of lnees and
stones that they threw and discharged at us
wie cotthd nist resist

e laree preces ol arudlery whach wen
i the shups could nol :il s Beciuse the
were fiming at too lone range, <0 that we con-

:]:llllll B =g B ket !.I|| FTILET '||,:|| i __'.;||||| CTFiliss

core. sl hehitinge. aned

bow flight from th
nwiter up to our Knees. And thev tollowed
us, hurling PDO=0DeC] rrows 1O of 81X LTS
'-"-'I'lill'. recoanzIng the o R I'Il,':-h !:I'il :|

ArToWwWsS Yery close to s hesd

UT AS A GOOYD CAPTAIN and a

I'.'.l--l- : I-.- .I II -||" .|I I-..l.--. |I|_ :: i

others, hehting thus far more than an
hour. And as he refused o retire further,
Incding threw a bamboo lance in his Tace, and
the captain mmediately killed lm with his
lance, leavimg it inhis bodvy. Then, trving Lo
Iy hand on his sword, he could deaw it oul
but halfway, because of a wound from a bam
Do lance that be had 1o s arm. Which see
ng, all those people threw themselves on him
i LT I e of thierm with !I.'.-'.':I'_:.'.'.l"l' LITrEL=]
Uit his ettt tes, wherelw he fell face dows

irdd Omn thes all 8t once rushed upon hin

they slew our mirror, our leht, our comfort,
aned our true g

“While those people were striking him, hi
sevien trmes turned beck 1o =ee wWhet her w
were fll at the stups. 1 hen, seeine Inm Jdeard
A= best we could we rescued the wouncled
men and put them mto the boats which wern
dready leaving

_.'-j_]:u-l_ il & '|-~|| Was ROl 1ound Or ever
d WTILES

CEED AN DY |'II'||| s |':_':|Ja"|_
After dinner the Christian king
el those of Mattan that i they would give u
L= Drodlies of Lh ViFE T atidd the olbher dead
mMem, we would mive Hhem as much meérchimn
=g a5 they desired And they answered tha

Lhes '.'-.IIII--| 1 (anlirmtied i NICE i )






¥
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| "

tances af tron and of bambon and . . . sletl

U Wrrar, our Lghd, onr comjfori, a nd
. cdra rarada 3
Our Ire gFu 1ede.




Invitation to a slanghter—his own
it tarned cut—aprang from Maeellin's
plans to atbeck Lapulapu, o chiél of
Mactan Istand o the Phalippines,
Having bagtiresd] the sultian  andl
cpuiven of nefehborine Cebu and man
of their =ubiject=s. Mavellon offered to
roobd the sultan's stHl-pagan enemy. Hi
I..|||.!'| el A srhe acToss i1 WiIGE I'-:|I- § it
shallow that plaving children can
tand up it (helt), Undermanned and
evond covering- fire from his shap,

NMamellin's small fofoe wies cul 1o

pleces thelow), ad he was shain,

Lapulnpu has hecome a minted hero
pbove) for beang the first Filipmo to
et Europeeans




FIVE LD SUCh 3 imgen, 8= we SUPOSE) ade] thiad
they would not give him up for the greatest

i, bt thint 1

ey Intended to
keep him as a perpetual memornal’
Perhaps as an idol? But how? There 1= o

i 1l . ; k g
present evidence thatl such a thing was ever

riches i the wor

done. A tall column overlookine the bay eom
leath of Magellan, but in 1
Grigght Little township a mile or two away, &

nurnorates th T,
new hronze statue of |..:_L-|||-L|].L:. lesicer of the
warriors who Killed Magellan, shone in the

s It seemed that he wias now the local hero,

which 5 understandable i the 20th centurny
HE DEATH OF MAGELLAN did
nol end the vovaege, for the surviving
--:'1I|-~ had still o reach the ST | -

land= to buv their homeward s o] e lovies

and sall from there another 11,0040 miles to
complete thetr circumniavigation of the elobe
(O the three surviving ships now in the Phil
ippimes, the Concepoton wis old and worm
rickdled. As
MANROWer 1rom

ties (the company had declined {rom mor

LI P Wwias usoH g shwrtsse ol

lIsense and .'I-..||-'Ili;: LS L

ham 2530 m South Ainetica o scarcely 10K in

Mios

MEXINEg

om cap of a boy in Brunel recalls an ancient

of caltures. When the fleet resched this

wealthy and already Maslem lands it towcherd] an

mipest of Arnb Influence on the edee of ths

worl] nx it was known unti] Magellar

S5 Lvahime

40

the Philippines), Concepoidn was burned
Her people and stores were divided among
Trimigad, commuanded by Capt Jodo Lopes
Carvalho, and Vicloria, later cornmanded by
the Basqgue, Capt. Juan Sebastisn del Cano

From Cebu, the Spice lslands of Ternate
W the southward only GIX)
A week or less of sunlit sabling
should have brought Trimidad and Vigtoria
Hut instead the

waianclered lor I|I.‘|_1_' '1I|_|r:|I_'3| < !_]'_[l;l_j-_-'

and. Twlore L%
miles awas
A HEE
1 the Phil
Ippanes and the Sulu Sea and along thé north
cost of Borneo to Moslem Brunei

In the Brunei city of Bandar Seri Begawan,

| ety fwia ll.-.lll'.!'.'i|

my wife und 1 found the cheerful citizens still
living much as Pigatetta knew them, many mn
riveriront house2 bullt on stilts, & mode of

construction they preter from long usage
Their state is rich with ail, and they could be
renoised simply by askineg

“The older peaple don't want to leave ther
Mo, our driver-
we understood their attitucde

| howse homes are ar conditionesd] by the rmver

homes on the water,” Mr

gutle {old us

wines, and commumncation with the shore 15

exhilarating—hy powered canoes, which the

¥ » & #F
Ar - t“l

(VW




prinning drivers hurl dlong at 15 or 20 Knots,
dodiming amony the piles beneath the bridie.
There i< plenty of modernity in Brunel todas
too—aond]l schools, hospitals;, n wonderful
new museum, a golden-domed mosque, and
A fne new Aot

But no one todsy knows Just why Carvalho
chiose to put in there. The two ships had Ler
to make their way back round the north ol
Borneo and through the Sulu Sea castwird
graun, dodeing the reels ol theé Sl Archi
pelagn and risking the notorious calms of the
IeEIon

flapping holes in weatheéred salls as they

Calms were hard on sailing =hips,

banged agninst masts and rgging

When at inst they reached the Spice Isiands
mearly November, they began refitting the
ships and stuffing them full with cloves In
preparation for the long vovage home. Hul
Frinsddaid sprang a leak, and had to be un.
loaded again [or répaurs

Tuan Sebastian del Cano now wits captain

uf the little Victorta. She was Qlled up, too,

IIU'- ||.|'E LTS fliel ot (Ff T Life wus goo] in
the sumhy Spice Istands, but del Cano must
(Lomtintied on oy ial)

have worned ond

“For metal, iron, and

other large wares, they
gave us gold. ... And
they gave us ten werghts
of gold for fowrteen

pounds of 1ron.”

Who was shrewdest when natives egeerly Ui fisg

shundant gold for scarce ron? That Dareadn o
longer hnlds, and mold teeth and woth caps an
highly prized m Brunei (lef), there and in the

Phalippanes iabove, scme ftash heart cutout
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Frait of the money tree, & handful of frech cloves
mrvested on the Moluccan island of Termate (left
vould heeve bropeht o hamndfal of coms mo 16t
century Spe Adlredhwater sl Uidore (above,
left) still slakes thirst as it did for the flest







eon in-a hurrty to sal before the Portugiess
caught them as mterlopers. The monsoon
winds would soon change, and the long
el Cano faced offered a enm

vovage that
prospect. e determined o leave without
Ivintdod; later she would trv to rerross the
Pacthe to Panama, but battered by storms
she would twrn back and eventually be cap-
tured by thé Portuguese in the Indie< and
finally wrecked. Neither she nor most of he

crew wolld ever make it home

Vrotoria's smals hoad been replaced 1in the
Wnluoccas, but the tr presemvative m the
hempen nggng had long since lost its value
“ow she had 11,000 miles still to eo! And she
might be hunted by the Portuguese as an un
authorized mtroder in their islands. The Pope
Mad granted the Portuguese a monopoly on

thie Spuce Inlandds trade. Ll Cano must avosd

them. He had enoueh men, with 47 [eft of the

original company, plus 13 natives. But
.r-u-_-l,'-n o died |||,' |"'l.|||_'-,'.|.'|:.

el Cano was well aware ol the usual Por
tuguese route bomewnrd: via Malaccea, Goa
and southward past Madagascar in the In

dinn COxcean trcde winds: then round the 4 '.'|]1|

I

of €] H--'|||.' He went to great lengths L
aviod Portuguese shaps

Figafetta relates. “In order to round the
Cape of Good Hope we wenl s Gar south s
¢ the Antarctic Pole

We remadned near this Cane for seven weeks

TV -TWIO (leETees oW
wilth <ials furled biecause o the wiest and
northwest wind on our bow, and m oo ver
oreatl storm 1t 15 the oregbest ano most
pertlous cape i the world

“Same of our men, both sick and healthy

“f}}sf' .'“,._'I."- _a'.-"l;,-" }"f:uf'l
ones 15 valued

at a bahar of

Y S 33
CloOveEs, ...

Still prizesl—-though not so highly as 450
[MHITHES of Clpves—a Tty puurmod B ek on
display by his proud owner on Tidore
When Victora siided bhomeward, she car
riecl two hirds of paradise as o gift from a

Molucean sultan to the King af Spain



ol the Portusuess
beciause the ship was
sn for the srent
arnd still more because we had nothing
ancl wiler, since for
wantl of salt the meat which we hard was rot
ten and putrified. Bul

mindf;] of their honor than of

wishedd o 2o 1o 3 |'|.I."

colled
tnkinge in mudcn water, - and: 2

Mnenmbicpue

kil
¢lsc 1D cal 1"'-.|_4_'|::-r Nnce
Of1WE Others, more
thieir own hile
delermined o oo o Spamn abive or desid ™
Ta have gone so far

uch o wiskkencd ship was asking

qth in the rmoarine
forties in

Bul they survived

LiiF* |r|__l..|||||_

Ri{1M
Ca e
nring

northeast wingds carrm

THE ATLANTIC side of the
southerly mnd WITHLS
sauare-rggers o the Fouator

sevL1bhieast

thettl an through the
in e Msorth Atlanti
e, Buat del Can
'I..li W s J1LIS8 'I il RN R .I|||I|:.I -.'.-|'Il 1 Ehi
witching for lm 1
rving to dodee them, 1 know what 1
wirlld have done: T would have satled farthes
wisst 1 the Athntiu lsual, This would
Liken a ot of courage, for these wert
But as a Basque, del

LT WIS usedl To Tougn -ZLI1I!.',' 11 r|I-I' I'Ir;l_'. (31

Lrocs, and swesterines
Blisw them Lo port in E
e,
Portugiese might be

[ T

LI
F e
cruelly rough waters
Biscay, not just the kinder Mediterranenn

| he only real troubile he haed was when he
wae forced to put in for provisions al Por
taeil s Cape Verde Islands Unfortunately, or

of cloves wus =ent ashore in

Vi ilI. X |
"-|-|||'- ¥uil ||.|-| Ll

exchiange. A Spamsh
A Portuguese monopoly! T h

rail to cut and run, leavine 13 of the crew Lo

shilp bringing spices
T Victoria
thoar fote in Portuguese hondds

Captain del Cano had to be wary the rest
of the vovage, for all that West Afnican const
wie more or less under Portaeuese contmol
Reeping well out to sea, he also experienced
Better satling winds. Diav after day the Vi
g <atled northward, poing as far west as
the Apores
Frefore she arrived off the mouth of the River
Lidadalguivir al  =anlucar de Barmameda
L s wis nearty seven months after leaving
the Moluccas, and almost three yvears since
the Magellan fleet had sadled from Seville. No
news had come for many months, since th
return of the San Anfonio, and the _-|1||| WIts

Menrly two months more |_5-.|--1'l.|

LR UnEXeCiled

vlere shwe wis, hirst shap round the world in
history! It was a feat so marvelous that all
men were astonished. Manv a familv was alsn
wetks ind months and
vinrs passed and there came no other little
shap from Mpeellan's tleet
Lhe Victortg mmivied back in Senvalle with
only 18 of the original SUrVIVIDG
ithough the 13 that had been seized oy e
Portuguese at the Cipe Verde
turned later, as chd foar or bve survivors
ironm the Trimdad), Bel Cano led all who

colld walk o the two shrines of Santa Maria

wcldenedl, when the

TEW

Islands re-

Ihe cordina] points of agony seem etchied
n the face of Captadn del Cane (e, wia
drove Fictorda home {rom the Moluceas
Heportinge to King Chardes of Spain, by
now Holy Romnn Emiperor, del Cano wrots
of his passape across the Indign Cleean fa
onith of chipping lanes . . . we louched at
no land for fear of the King of Portuml, wha
el @ven orders in all lns dominions to cap
ture this ] thus there died of
famIne amoni - us rwenivy-{wo mWn !

RN

Completing Magellan's vision of crroumm-
navigation, del Cano was repasd with scant
fortune and fame in his own hfetime. As for
Magellan, o 15326 globe thucing page) wits
the first to show ki

route across hall o

world be revealed to the other hall



de ln Vietoria and Santa Maria de la Antigua
harefoot and carrving Lapers, chanting slowly
as they passed nlong the marrow roads, 1o
offer thanks to God. The citizens of Seville
stopped to watch the hittle group pass; won-
dering at thelr gaunt solemnity. None of the
seamen were now recognizable to those who
had known them. They staggered along, rag-
covered skeletons, the less emaciated helping
the scurvv-stricken. All appeared to be old
men, with cadaverous countenances, though
the oldest had not turned 40,

Mapgellun hod, of course, long becn diedad
when del Cano led thiz pathetic hbamecoming.
The circumnavigation, the discovery of the
strnit. had been his wden, ngorously carriedd
through. Perhaps when he threw his lile
gway in the petty warfare at Mactan, he
knew there could be no real hometoming
ever again for him, cither to Portugal or to
Spain. His bloody suppression of the rebel-
lious Spanish officers at San Julian, his relent-
less driving of shipe and men theough that
harsh =trmit between Patpponia and Tierra
del Fuega and neross the uncalculnted im-
mensity of the great Pacific afterward, his
uanconguerable spirit and tremendous zeal
thiat some called ruthlessness—ihese were the
essential but perhaps unpopular gualities
that hnd made the vovage possible. Probahly
thoze gualities could not ever again fit mto
the quieter life of the land

« . azve had sailed

fourteen thousand
four hundred and
sixty leagues, and
completed the circui!
of the world from
east ta west.”

Mapeilan's widow and only son had diexl
diuring the time of the vovage. His remgiming
heirs collected no reward from Charles of
Spain for his sacrifice and his achievements
—not even the salary due him.

() GREATER SEA VOYAGE has

ever been made than that inspired

and organized by Ferdinand Magel-
lan, Neor even now 15 it as thoroughly appreci-
ated as it should be. A whale great ocean with
it= isles and sland groups adderd to Western
man's knowledze nnd the extent of s v
able world! And a satling route nght round
that world! These were feats of staggering
immensity. But recognition was slow, Ma
gellan's strait and his new ocean were of
ittle immediate use to Earmpe

Even today Magellan's memory 15 not
ereatly honored in either Spain or Portugal
His own direct line died oul il.lni._t o, andd the
Magealhaes family home at Sabrosa has long
since disappeared.

Bul through his vovaee and the sustained
tremendous vision, competence, and courage
that made it possible, the infimitely better
known name Magellan shall be remembered
with honor while the qualities of vision, faith,
competence, and unguenchable resolution
are valued on this earth. No one knows where
Muarellan's bones may e, but the results of
his tremendous vovage are still with us. [
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[urnaround TIme In

West Virginia

By ELIZABETH A. MOIZE

SNEETTN TITPTTIET AL Wl &k

Photographs by JODI COBB

USED T HAVE a log cabin in Virginin,

one ridge over from ber western offspring

and peighboring state. On evemng walks

[ often perched on & fllen Jog to wonder at
thase hills that ralled on o sunset. All | saw
from my vantage point wius the peace of soft
graen mnd golden light and winking windows
that called men to their mountam homes

Yel 1 knew that West Virginia in the sixties
was [ar from untroubled. Headlines cred of
poverty and mine disasters. The workd saw
nictures of gttty coal towns and sad-faced
children. We heard of bad schools and bad
roads; some sax] West Virggma was ondv &
place to be from. So, in my search for solace
from the frantic weekday world of the aty, 1
kept to my side of the line

Frlf'll'n_ riisk Lo |1|T1!_[ A0, A 'I.’.-'i'li'.E.':i‘I' "It- JHHI:II.'
wafted out of the West Virginia valleys
Mountaineers were  coming MNew-
COTNErS were moving in, seeking the simple,
spare way of life that has been preserved 1o
the state’s solation. Like the switchbacks on
her country roads, West Virginia was turning
around. I answered that westering hght and
crossed to the next rnidge

The state is a rough-cut jewel—virtually
all mountains. There are West Virginians
who brag that if the state were flattened.
she'd rival Texuas in size. Countless times as

B

I explored her reaches, | would pull to a stop
to catch my breath at the forested spectacke
One autumn afternoan as Dstood overlooking
the New River Gorze, o wenthered moun-
taineer turned to me and asked, “You ever
been to the Rockies?” When I replied that 1
had, he continued proudly, “Well, =0 bave
I, arl it an't no prettier than this"”

But West Virgima's niches: lie more than
sotl deep. Arteries of corl course through her
depths—enough reserves to Jast the noton
125 years. Her rocks hold two thousand il
lion cubic feet of notori] gas and 34 milhon
harrels of il

Enerey Demand Sparks New Prosperity

Whyv, then, did West Vireinians for decades
senrch for a better living in Detroat and Day
ton, Chicago and Cincinnati? Why are thiey
now coming home? For the brst time e 20
vears the state's population 1s INCreasing, and
her unemplovment rate 1= lower than the
national average.

some of the answers 1 learned from Dh
William H. Miernyk, economist and directon
of the Regional Research Institute at West
Vireinia University in Morgantiown

i %l 15 the reason (or both the dechine and
the recovery.” he told me “Until about Byve

VOATE Lo ) {Continied on e 759

“T guess it's in my blood,” says Carolyn Talley of her newfound heve for ald-2im
music. She fiddies for Johanna Hardwick mt o fetival near Pipestermn. Echoing Caralyn's

discovery of her own mountain heritage, the growing pride of other West Virgininns s
heaten hack the stietias of solation amd poverty as they also fimd new mches their halls
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West Virginia

e OUNTAINEEERE>Y ARE ALWAYS FREE™
MTht motto rang over Wie Alleghenies in 1563,
when Virginia's defiant western settlers wan
thedr vwn state nfter half a
century of sectional conflict
The westerners, whi held
few slaves and bristled wn-
der unegual taxation and
repreaentation, nally seyv-
ereed their tieswith secessionist eastern Vireinia by
ddinge with the Union during the Civil War

AREA: 24,181 s mi., ranking 4760 wmeng the 50 states
POPULATION: | 203000, contifiuife kn increasé thal
began i 1970, when a 20-%eur decline bt aut
ECOMOMY: Loal, 1034620000 tons in 1979, secone] onls
b Rentieky in wetsht and otsl valwe, peodoces and
mutrkets more natural gas then any other stade eost of the
Mississtppl. Al chombculs,  pertrodenm, salt,  slone,
petment. ime, steel, glnss, and pottery. Per cagith tncome
e 1974 was 54,373, about 21,000 bekw the naticnal
aversee it almest theee thnes the atile’s 1900 gverass
MAJOR CITIES: Charleston, capdtad, 233,700, Hunthng-
ton, 144,000 Wheeling, 100,300; Parkersbore, 50,800
CLIMATE: Avernme mnge, 337 F. to 85" 1. oolder, with
frequent snowfall, in high-mountain relbons

Elevations m maters
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indicator of growth would find West Virginia
close to the bottom. The only place we were
close to the top wits in unemplovment.”

Following World War I, Dr. Migmyk
povinted out, mechanization of the coal in-
dustry and the steadily declining price of
ail cost the state 90,000 jobs in the mines
alone. Then, in the 196055, even befare the oil
embargo, the turniround begnn with the na-
tion’s incredible demand for energy, The 1975
crisis added impetas, and now coal 1s more o
demand than ever before. In 1975 some 2,100
new miners were employed in the state. Dir.
Miernvk predicts a possible 30,000 more jobs
by 1990, und corresponding prosperily.

“We rank among the lop len states inoour
rate of increase in personal income, hut it will
tuke vears and years o overcome our eco-
nomic backwardness" he warns.

High Wages Attruet Both Sexes

I wonl 1o meet one of West Virminia's new
miners at Affinity. Here at one of Eastern
Aszzsociated Coal Corporation’s mines stands
what must be the state's largest work of art
Italian-born artist Virgil D. Cantint, com-
missioned in 1972 to brighten up the plant
gite, created o geometric design in vibrant col-
ors that decorates two huge coal silos. Eastern
has 19 mines in the state, amnd the company
estimates an increase of 2,000 jobs over its
1973 emiplovment by the end of 1970.

When I arrived ot Affinity, the madmight-
to-eight shift was getting ready to head home.
Their coveralls begrimed and Tnces mashked
by cond dust, the hundred-plus miners seemed
stamped out by a cookie cutter. All except
ore, bullt more shightly than the rest Her
name was Carol Bain (page 767),

West Virginia's first woman coul miner had
been on the job only three weeks when |
talked with her. Why did she become nminer?

“Because it pavs good monev,” she said

The average weekhy wage for a coal miner
today is about 5300, oné of the highest in
industry. Diverced, Carol must support her-
self and her 9-vear-old doughter, Diawn Renee.

“Besides, 1 think it's a lot more interest-
ing than standing on an assembly line in a
muwchine shop all doy, which is what T was
doing before.”

When Caral and her brothers were in high
school, thetr father moved the family to Indi-
ana to keep the boys out of the mines:

Turnaround Time in West Vieginia

“After he got us all married off,” Carol said
with a gnn, “he came back, and we follower]
him. Not only the boys, but his daughter too,”

When Carol first started to work, some of
the other miners” wives picketed briefly, but
now evervone seems (o have accepted ber.

“1 do what the men do,” Carel said. I try
to pull my own weight. One of the guvs in
traininge cliss with me said, °1 bet five dollars
she won't lnst 30 dnvs” He came up to me
this week and sad, *You haven't been here 30
davs vet, but I'm paving off because | know
you're moing to make ! "

Al muke it she has. 1 learned recently that
Carol now works as a roof bolter, one of the
most critical jobs in & mine

West Virginia's increase in population is
not restrictedd o miners: In the more agricul-
turnl southeast, refugees from suburbin are
seeking a new wayv of life.

Dir. Robert W, Sandell. & chiropractar, and
his wile, Natnhe, and their five children
moved from New Jersev to an 2-acre farm
near Union almost four vears ago.

“We were looking for a seli-sufficient wiay
of Iife for curselves and our children,” Natidie
told me “We wanted a rural atmosphere
where many peaple were living in the old
wavs. We looked in North Caroling, Virginia,
and then West Virginia When we drove mto
Monroe County, we said, "This ks ™"

Old-time Wavs Foster Self-reliance

The Samdells: ratse all their vegetables,
frutts, and meat—chicken, lamb, and beel
They make cheese and bread, and collect hon-
ev {rom their hives Reared i a saburban
environment, they had had no farming expe-
nence other thin a backvard garden.

' never forgel when we got our first
milk cow.” Natalie said, laughing. “It was a
ereal big Holstein, and the might after Bob's
first attempt o milk her he said he dreamt he
had milked 40 cows. We learn by doing. You
can’t always wnit for the vet to treat a sick
animal, so vou learn to do it yourself. Soon
vou feel secure about vour own capabilities.”

The Sandells are not the only newcomers
to this ares Natalie told me that pérhaps 300
have come here in the past five vears, mostly
voung people with a romantic view of iving a
spartan existence in n rustic cabin on a re-
mote mountmn.

“some leave, (Continied on page 763)
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niversily of Marvhand until she retired b
W5 and moved back home Perhaps retiredl
not the word., =he does genealogical e
2arch, belones to several historical socielies
 director of the regional travel council
TS THr e pHIeWS  FUl truckimg com RATEY

il teaches what che calls "ennchmenit clinss

s it 8 county ericke schodl
Fhat’s the moest thing 've been dome,”
e declarecd. "1 teach a =z on Wiest Vit
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lead-cristnl rloss and et them rine i W
a0 percent of all the glnss muirbles made in

the world come from West Virgiman™
West Virrinia's Birth Recalled

Dir. Magme paused. “1) Koy Bow Wi
:-Ilr II |||' Il|I||I o 1'. ""_I' | i '-I." L-\.!._| |'_
“Well, T know it happened during the Civil

War," 1 rephed

Yies, but vou don't know all of it becats

they dan't tell vou” And she beean her his
tory esson. “We were all Virrinians then, bt

F i ||:'l"-|.' on this side of the mountaims didn't

know what wos going on: i Kichmon
[hingz just kept happening over on the Past
ern =eaboprd whnle the rest Of us paid o
LS DYEER TICT By the ttme we'd el a rep-
resentative over there, thie Bws were adl el
[RisSEl. o Lhe CUIESLION CRITHE Uy W I-.:' ki III
bout it Thev talked about dividing up the
state lone before the Civil War. Finally, when
pceesion came up, whit s now West Virginia
itied o stay with the Unon™
Her nephew came throurh the doar
“I'm tmang 0 get the NATIONAL GEG-
GRAPHIC stralgnteneo ot s announced
[ir. Mapme took me on o drive past the
DD anrl Gaary Tarm flaat  stp=stann Moo
L OLINLY, Lfr] dave me lessons In LWo mot - of
the ways of West Virginians: stubbornness
I3 4 3ENHC O LA
e that httle white hoose plong the hil
the  Asked [hee woman who hves thern
arnntod] 8 bathroom tnsu =P ust Degeno
her hushand, but he wouldn™ fix one for her
=0 she gaved her money for 23 veurs and pul
it in herself, Now she won't let am use 1

We passed matlbox alter moadbox heanng

the same ST L common sight here
"I'.I||“'|", TRl RS '_II i Lt |'.l'.:||'..:,-_II <118
saicd, “and vou il fConfinued on page 704

Ouartet performs churine the West Virgmis
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Plumber to proacher o politician: Sell
ridained Reverend Avis Hill (Iincing page)
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"She works fust as hard a= 1l i i
don't know how she Keeps Ber Lac
clean” Sprucimg up aller her mdnghnt
to-eizht shift, Caral Bain tasbove), Wit

Viemnin's frst woman coal i
won that kind of respect Trom the met
she works with, How ? By crawlineg with

Later, to Decome b rool bholter, =he worked
with veteran David “Hoot™ Frost inight

belt), oot |
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n the Logan phone book. On the way home
wie picked him up, and the gunfizhter's gun-
hghter presented me with a box of chocolate
covered cherries. “He always has been a
ludies’ man,” Kathryn allowed

Cine of Willis's relatives wis a centril
fieure in the coal conflicts of the twenties that
pitted miners, seeking to uniomize, azainst the
coinl barons of Pittshurgh and Wall Street
Sid Hatheld, police chiel of Matewan in
Mingo County, sided with the miners, who
were then paid piteously low wages and
who were forced to Ove in company houses
and 1o shop al company stores with company
scrip. In 1920 seven company detectives in
ent on evicting miners families were killed
in a4 wunbeht with “Two-gun Sud"™ and his
supporters—marking  Hatfield himsell for
murder a vear Iater

King Conl StHll Bules

Hatheld's death, along with further op-
[TCSS 0018
Logan County, sparked the battle of Blar
Mountain, 1t took the U, 5. Army, ready with
1 smiall fleet of bombers, to end a four 11;1_*-.

yw the pro-coal-company shenff of

LTS |||'||||'||_r ”"II'II_]_-:';I'II:.I- o MNeTs .'-IL[.-II.It-I'
sherift s deputies and state troopers

“Miners' kicds around here know more
about Blair Mountain than they do about the
Civil War,” Heth Spence, voung editor ol
the Loggn News, told me. "And down hene
. You're either all for
the urmon., or all {or the conl companies.”

I b come to Logan to ik to Beth about
the recent eviction of 32 families from the
nearby community of Hutchinson on Rum
Creek. In 1973, the Dingess-Rum Coal Com-
pany said, i had verbally advised 1ts tenants
that & hew cogl-processing plant was being
planned for the area 4l same time in the

:||_'l!.I]||I' are stll divicdes

future. Yet the receipt on September 8, 1975,
af o 30-day notice 1o vacate therr coal-camp
hiises wis 2 hord blow

“Thire was no place tor the people: o
Hutchimson to go," Heth said, “Ten compa-
nigs own surface or mineral nehis to 220,000
of the 290,000 acres In Logan l'|+|.|ﬂ1_'-. andl
they won't sell it or long-term lease it Fam-
tlies pot one three-week extension. Some had
(o o as far as OUhio o iind a place to live

“These were workinge miners, retired min-
ers with black lung. and miners' widows," she
continuesl. (Continyed on page 774)

Stumping the countryside, John 12 ¥ oy

Rockeleller
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*1 don’t think the company understood what
it dich. More than tearing up a series of houses,
it tore up a community. They say thi<s new
bpple will mean 1,000 new jobs, but where
will the peaple liver? T feel like southern West
Virmnia and eastern Renticky are the na-
tional sacrifice in the name of energy.”

I left Beth and drove out 1o Rum Creek. [t
wis winter amd snow was powdering the
grav-bearded mountains. Beth had told me
that I would recognize Hutchinsan when 1
came o it—and | did. All that was left were
a dozen brick chimnevs, like sravestones
merking the death of the community.

Migszine Protests Urrwanted Change

same West Virmmnians are determined not
to be part of the nutional sacrifice In Mingo
County west ol Liogan live the Fanning broth-
ers, voung in vears, and their S4-vear-old
great-aunt, Fdwina Pepper, voung in spirit

John and Michael Fanning and Greg Ca-
rannante publish the Mowmtain Call. The
monthly magarine tells abou! mountain
people, preaches the message of ecology, and
exhorts netehbors 1o stand fast aspinst the
encroachment of strip mining,

(retting to The Knob, the Fannings” home,
15 a bumpy experience. Turning off Route 52
al the littde twown of Greveagle, I started up
a hard-top road that John later told me hod
1,103 potholes in a seven-mile stretch. About
halfway along | came to a sudden halt. A
bridee had fallen in and 4 barricade blocked
a nearby fordd A crude sign read: “Go home
bus drivers. No bridge, no bus. No bus, nb
kids. Mo kids, no achool ™

A woman emerged [rom a ne

*What's going on?™ T asked.

*That bridee fell in with a uck loaded
with sand and gravel,” she told me. “The
state rowd commussion told wus if we would let
them cut a road through here, it'd just be
temporary until they could get the brdge
pit back. That was {our weeks ago. I the
kirds have to o through thin now, thev'll be
eoing through all winter. That water's deep
down there, f a bus'd turn over in there it
could drown them children. We just can't
put up with that” And with that, she gave
mie permission to pass through.

The hard-1op ended and 1 Tollowed a dirt
rogil alonz, over, and sometimes through
Martowbone Creek. The mountains in the

v house

-I'I:
. e

southwestern part ol the state are so stegp
that the sun had just besun to peck over the
ndeetops at 5:30 in the morning. Pondes and
cattle ropme] at will along the roadside. The
final two-mile climb was ridddled with ruts,
holes, nnd washouts:

All roads m West Virginia are huilt and
maintained by the state. And while an am-
bitious superhighway program is opening up
new areas to small mdustries, many bhack
rosicls saddly needd repaar

But the ride to the top wias worth it The
Fanning= andd Ed, a5 they call thewr great-
aunt, live in a rambling stone-and-wood
house thev have largelv built themselves, set
among trees then fired by autumn

The Monntain Call has crusaded for better
roads and for small community schools, but
many editions nowadays cry out, " keep Mar-
rowbone (rreemn”

“Recently we were wvisited by a coal
compeny representiative who wanted to buy
Fd's coal,” John told me. “The realization
thiat large-scale strip mining was planmed
around here came as a shock. We want to
preserve our small part of the world and its
mountain colture. We don't want our streams
colored black amdd our mountains muatilated
with spoi]l banks."

5o the people of Marrowbone Creek are
presenting & petition to the state govern-
ment to have their regon protected from
Strip mining.

Ceas Firms Face Organized Resistance

The central part of the <tate is more rolling
than the south nnd east. Not that it hasn't got
plenty of hills; it's just that thev're more
gentle, with the slopes cleared for grozmg
Even here, though, the cattle have worn
countless mini-ierraces as they amble back
and forth across the hillsides.

The town of Jane Lew, population 400,
claimz more Civil War generids per capita
than any place in the country: Thomas
“Stonewall” Jackson and Joseph A ], Light-
burn. Actunlly, Jackson was born in Clarks-
burg to the north and spent his bovheod at
nearby Jacksan's Mill

The current Joe Lighthurn 1s about 75 and
runis Jane Lew's general store. He was the
presidental standard bearer for the Consti-
tution Party in 1964, 1 met the onetime candi-
date and half a dozen of his friends in the

Natonagl Geoprgphic, June 1976
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grandparenis were so jgnorant as to sign
those unconscionable leases. Unfortunately,
they got skinned. We don’t think we ought to
have to bve with that <Kmning ™

“MNot forever,” Jock sud grimly. “Seventy-
five vears odght to be enough.” 1 recalled o
joke 1n the cLaNro newsletter. One dow, it
smid, J. Paul Getty reminded his fellow ol
tveoon H. L. Hunt that “the meek shall in-
herit the carth™ Hunt replied, “Yes, but
damnped i thev will get the mineral rights."”

Profits Depend on Extraction Costs

How valid are the grievances of these irate
CLANRDO members? | talked with Jack Hen
drickson of Consolidated Gas Supply Cor-
poration of Clarkshurg, a major force in the
ras mdustry of West Virginia

“First of all,” he sad, “let me point out that
Consolidated has not negotiated o new flat-
rovitty lease in more than a decade. Un the
majority of our gereements we pay what is
called  the ‘farmer’s eighth—a metered
rovalty of 12% percent of the well's income

"Now let me tell vou aboul sgueesing gas
aut of rocks,” Hendrickson contimued. “West
Virgiia's substrata has extremely low poros-
ity. 30 nalural-gas flow is small. That means
most of the wells here have a lower produc-
tvitv—and are less profitable—ihan wells in
other parts of the vountry,

“Our cost for drlling & producing well at a
depth of 1,500 to 3,000 feet 1= S58,000; a dry
hole costs 541,000, At 4,200 to 6,600 feet, it
runs 538,000 for a producer.”

“What iz vour average flow from a well?”
| asked,

“Giving vou an average is dangeroas The
first dav vou have s well feeding into the
pipeline 1s the day that it makes the most gns.
[t never stops declining Some wells drop 1o
100,000 or 200,000 cubic feet a day after
starting at a million to a million and a half"

To muluply these flow hgures by the 51.41
per thousand cubic feet on Page Lockard's
pas hill i=n"t really valid. How much does
the gas company pay for the gne, both from
independent  producers and from its own

provluction? Whut is the cost of getting that
gus to the consumer? How many dry holes
have to be made up for? 1 don't know. | can
reach one conclusion, however: The problem
of who owns West Virginia’s riches and when
West Virginians might reap mare benefits
from them will not be solved quickly.

The naturnl-gas controversy seemed re-
mote a week later in the pilothouse of the tug
Elgine (¢ as she pushed 913 feet of barges
a leisurely seven miles an hour up the Ohio
River. This major conduit of cargo is owned
by West Virminia 1o the low-water mark on
thi* Ohio side for the length of the boundary

Photographer Jodi Cobb and 1 had driven
out of Charleston the day before, leaving be-
hind the blue-and-gold dome of the capitol
shinmng through the mornmg harze. As we
drove west along the Kanawha River, we
pisssecl—and smelled—huge chemical plants
that utilize local brine and fuel, @mving cre-
tence o Charleston™s elaim o be chemical
capital of the tountry.

River Bide Allows a Letsurely Loak

In Huntington we threaded the tree-linesd
streets to the Ohio Kiver and our walting tug.
I immediutely climbed to the pilothouse to
meet Capt, Pete Boggs, a stocky man who,
although only 35, had already worked on the
river for 22 vears

While we talked, the crew was tving to-
gether the barges: 14 of coal—the eguivalent
of 194 railroad cars—one of scrap, two emp-
ties, and a gravel barge. After taking on a new
deckhand, we started pushing upriver. Corn
tassels waved in the breeze. Oceasionally we
passer] groups of children plaving in shallows
where penerations of voungsters had beaten
the shore into hard beach

The counties that border the Ohio stand
apart from the rest of the state. The moun-
tains are usually in sight, but river bottom-
land supports larger farms, and the tortured
piping of chemical plants and the smoke-
stacks of steel compantes wre landmarks. Here
jobs have alwave been more plentiful than
clsewhere i the state, and income higher.

On the tip of a rocky tooth, a climbier belavs a line for his buddy as they ascend Senecis
Rocks in Monongaheln Nationnl Fore<t, Each vear thousands challenge the sandstone
formation. ruled in legend by Snowbird, a Seneca Indian princes<; of seven =oitors who
tricel to reach her gt the summit, all but one fell to their deaths

Turnaround Time in West Virginda
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I stepped even further back m time on a
rapids-running trip through the New River
Goree, Part of an ancient river system, the
New courses north from its hirthplace in
North Caroling, through Virginia, and into
West Virginia. Inappropriately named, it
flows along the same bed it did millions of

Surviving the uplift and erosion that betell
the ancestral Appalachians, the river has
been dammed twice above the gorge nnd is
threatened with a third dam on the North
Carolina-Virginia border. From Hinton, West
Virginia, to just bevond Hawks Nest State
Yark, the New still runs free and is under
consideration as part of the Natwonal Wild
and Scenic Rivers Svstem.

Dam's Effect Still Argued

In April 1976 North Carolimans gained sim-
ilar status for 26°%; miles in their state, hoping
to block the proposed dum. The battle over
the new dam—a pumped-storage facility—
has raged more than ten vears, and could con-
tinwe wears more. [he American Electric
Power Company argues the need for more
enerpy and flood control, Opponents sav the
project would use more power than it would
create, a5 well as ruim valuable farmland,
archeological sites, and a portion of the river.

“How will one more dam affect the rapids
in the gorze?” I asked Jon Dragan, who runs
Wildwater Unlmted, a whate-water outfitter
headguartered at Thurmond, West Vireinia

“To be honest, 1 don't know,” Jon said.
“The power company says it will help by
evening out the flow. But from experience, we
know that when the dams upstream release
large amounts of water, the river rises rapidly,
making boating very dangerous”

The dayv 1 rafied down the New River with
Jon, the morning skies were cloudy but held
n promise of sunshine later in the dayv. We
made it through Thurmond Brdge rapid
without mishap, paddied furiously through
aptlv numed Surprise—a rupid vou can't see
until you're practically in it—and headed
for Upper Railromwd

After the boat 1n front of usstarted into the
rapad, Jon gave the signal to get down 1n the
rubber raft

“Mowve it, drve i1, get the lead out of those
paddles!” He shouted hke o Roman overseer
exhorting his gallev slaves. Suddenly a wall
of water broke over us as we plummeted over
a ledge. Braced in the bottom of the raft, 1
thrust my paddle into nothingness as the
river dropped out from under the boat.

We slammed into another wave. A guy
just fhipped out ahead of us,” Jon shouted
“Let's see if we can pick him up,” 1 shook the
wiater out of my face in time to see a life-
Jacketed figure being swept through the foam.
His own raft picked him up downstream,
none the worse for the roller-coaster ride,
except for losing his glasses,

After lunch we ran 17 more rapids, ending
with the monster at Favetie Station—a steep,
narrow chute that vou clear in 14 breath-
tiking seconds.

There one of the greatest white-water trips
in the East ends under the soaring girders of
the New River Hridge, now under construc-
tion. Destined to have the world’s longest
main-arch span, 1,700 feet, o will streteh
576 feet above the New River Gorge

Modern mun may bridige the river, but |
hope he never tames iL

“"Wesl Virginia. . . . Almost Heaven”

Back al base camp that evening, I sat on
the riverbank and watched the slugmsh cur-
rent curl toward 1ts first battle with the rocks.
The tree frogs were chorusing and the soulful
whistle of a train could be heard far down the
tracks. It was hard to imagine that my ride on
the rollicking rniver had happened only a few
hundred miles from congested cities and anti-
septic suburbia.

As megalopolis consumes the East, let there
remain the haven of West Virginin, the droma
of her mountains and the song of her streams.
May her natursl resources fire the nation's
industrics and may her people prosper. But
may the beauty of her land remain secure to
soothe man's soul B

Rozorback ridges knife through dawn fog south of Charleston, where imdustrinl
wiealth has brought suburbs to hollows that Daniel Boone mesy once have explored. New
prosperity rises over West Virginia’s mountains, linked with new concern that it not
destrov their beauty, nor the old free spirit within them.

Turnarownd Time i Wesr Vieginia
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Trouble

With
Treasure

By EUGENE LYON, Ph.D

After five years of
seareh .".fj_.tj, determinec
divers ."Id.-'?-"-"'lfl'l remmnants -'rJ."I
Atocha, a Spanish
_.!H'r.'.-"a"c_'-'.r.-'.i Lhel scnk |J_,-";Ir'
Florida in ] 25
But tragedy and legal
entanglements have
(1 J;_'IL"r'n" therr E’fﬁ]."'f.ﬁ r.;'}-'r:',
as this article 18
written, the big prize —

more than 90
percent of a treasure

worth perfiaps
100 million dollars

,'-.'."."."I.". r_'."l.'}h"-!.'.'-.' .!'."IJ'L'."H.




O LAND WAS IN SIGHT from the
small salvage boats, anchored where
the grent shoal met the cobalt depths
of the Straits of Florida Far to the
northwest lay the Dry Tortugis, st the ex-
treme edge of the continent. Bevond the
northeast honzon were the green islets ol
the Marguesas Kevs and, 70 mitles turther, the
Florida mainland. Past the Spanish
capital a1 St Augustine  stretched
eastern North America, almost empty

The

horzon, the widers west of the Marquesas
looked much as they had n 1626, Galls and
frignte birds still wheeled over the great
shoal; sen turtles sounded 1o the deep chan-
nels. Only the smoke of a tanker, hull down
in the Gulfl Stream, told of the passing cen-
turies-—that, am the strikingly different ap-
parince of the salvage boals near where
Melian had worked,

Four anchors tetherea the diesol
workbontl Virealona over o widening

of European man, for it was the sixth Truuhm circle of grayv silt churned by her pro-

of June in the vear of our Lord 1626,
Francisco Nofez Meluin, theSpan:

pellers as she dug for treasure. A milie
awiy the trim blue craser Holly's

1sh communder, stood at the radl of the Tl‘EaSLI],'E Foliv cut & white wake in the glussy

ship Candelavia with the expedibion’s

priest and Juan de Chaves, the RKing's
auditor. From the boats, all attention centeredd
on diver Juan Banon, swimming up from the
submerged diving hell. His head and gleam-
ing black shoulders broke the surface, anid he
pasped for a lungful of air

“Tr. - .ds found!” he shoated hoarsely. “1t
iz found!™

Strugyriing to stay afloat, the diver clutched
a heavy metal bar (facing page).  Excited,
cager men leaned over the gunwale and
hauled Banon and his pnze aboard A sen-
man’s stubby thumbnail scraped acrpss the
blackened surface of the bar. Sunlight glinted
o silver.

The exhausted diver waverd off the wine
jir the others pressed upon him. Juan Bafon
stood fully, proudly upon the deck ard ad-
dressed his commander, Francisco Meliin
“Senor!” he cried. “The promase! My [reedom

A elaim my freedom !

The Spanish salvage chiel touched his
sword hilt and said guietly: *Banon; 1 gave
my word that the first man to find the gal-
leons would be rewarded. I he were a slave,
he should have his freedom. Upon the honor
of 5 caballero of Castile, vou shall be free”
He raised his voice “Now we will all have
some wine. Then, all divers mto the water!
We have much to do”

Une of the lost galleons of 1622 had come
to. Hght: the other could not be far awiay, for
they had sunk within sight of each other
Meliin had found the grave of the Sanfa
Marvariia

Three hundred forty-five vears passed,
and 1t was June 13, 1971 Although a vast
new civilization had risen over the northern

188

Cwaters, towing @ magpetometer in
seitrch ol more tangets o inviestigite,

Melvin A Fisher—iall, =un-bronzed,
midcle-aped—stom] an the cluttered stern
of the Virvalena and walched & scuba diver
swim up fram below. For five vears Fisher
haid sought the 1622 shipwrecks: he hLiad
searched around this area tor o vear. Fimilly,
twao wieks hefore—aon June —Fisher had
dived and found the first signs of & sunken
Spanish ship—some cernnic shords and a
singhe lead musket ball

Then, earlier this dav, his men had located
the ring and bured shank of a huge ancient
anchor. Later a single blackened Spanish
silver coin came upe Don o Kincaid, a slim,
dark-bearded man, went down to photograph
the old anchor. He surfaced. spat oot has
regulator mouthpiece, and pullerd himself up
the divine ladder by one hand. The other
seemed to drp nks of shining gold

Az Mel, his owile, Dolores, and the others
crowded around Kincuid, the diver laid out
three pieces of exquisite gold chuin—nearly
eight feet of it

“Don,” said Mel Fisher, “vou've earned o
bonus!" Quickly they radioed Bob Holloway
aboard Helly's Follv, Cautious of possble
civesslroppers, they issued a deceptively
casual invitation to join them for lunch.

Excitement  exploded aboard  Viregelons,
Those heavy golden links meant thev had
located a rich shipwreck, certainly one of the
ozt 1622 palleons. The Santa Mavgorrtad The
legendnry Nuwestra Senora de Atochaf In
either case, this was a mere token of the
weilth that waited in the coarse sands below,

Don Kincaid's gold chain besan a tantaliz-
ing tral of discoveries whose true value is

Nattongd Geagraphic, June 1976



still imprecisely known While conceding
realistically that “treasure is worth just what
someone is willing to pay for it,” Mel Fisher
estimates s crew’s fmwls already totnl six
milliont dollars

Yet 1 wonder if, on that fateful day, those
jubilant treasure hunters had known what
their finds were to cost-—five years of digging
on the site so {ar, ehormous expen=e; trouble-
some litization; and, to their ereatest anguish,
four human [ives—might they have given up
the search then and there?

REASURE FEVER struck I lorida after
the successes of Kip Whgner and Mel
Fizher in salvaging several Spamshships
wrecked m 1715.* Fisher, born in the Mid-
west and trammed as an engineer, hoad hived for
yvears in California, where he operated a
scuba school and dive shop, Mel Fisher, how-
ever, wis no ordinary businessman. His im-
pasgsive extenior hid all the mner enthozigsms
of a born romantic. He could drive a hard
bargain, though, and he was persistent in
pursuit of his dreams
In the 1950°s Fisher had taken part in
treasure-hunting  expeditions to Central
America and the Canbbean, Cne of s part.
ners was Fay Feild, an electronics engineer
who had developed a sensitive magnelometer
to locate shipwrecks by detecting the 1ron
they carried. Among the others was Demos-
thenes “Mo" Molinar, a Panamanian me-
chanic who became a fine diver and skilled
boat captain. Mel's wife, Dolores, and their
four ¢hildren also ook on active part
Twpically, Meél Fizsher in 1963 staked all his
resources on o gamble. He sold evervthing
aned brought his family and crew east to dive
with Kip Waener even before they had signed
any contrizct. The partners; now called “Trea-
sure Salvors, Ine, agreed to work without
pay for a vear, or until they found treisure
The wear was almost over when Mel's in-
ventiveness patel olf. Moving deep sand was
the biggest salvage problem; he devised the
“matlbox,” o tubular defiector that directed
the prop wash of an snchored craft down-
wiril In late May 1964, the malbox: seouring
the seafloor off Fort Pilerce, oncovered on
unbelievable steht.
“Unce yvou see the ooean bottom carpetied

*See "Dhrowned Galleons Yleld Spamish Gold,” by Kip
Wagmer, in the Jangery 905 NATIORAL LeBOC AN

The Trowble Warly Treasure

with zold coins, vou'll never Toreet it," savs
Mel. The salvors had struck a pocket of gold.
In one week they garnered 2,500 doubloons,
worth a small fortune

By 1966 1t became ¢clear that the 1715 ship-
wrecks were vielding less and less treasure.
Mel headed for the Flonda Kevs, where
others had long sought Spanish shipwrecks
Treasure seckers had become aware of the
possibilities of research o Spanish archives.
From Seville they oblained maps and docu-
mente about some 1733 <hipwrecks, but also
learned of the loss of eieht vessels, including
severnl immensely rich galleons; in & hur-
ricane mn 1622

Two of those (Continued on page 704)

T
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Alter the hurricane’s fury, which claimed
wevenn olher vessels, the Spamartds attempt
salvare. Havana sliove Juan BaRon surfaces
with o silver har from Alpcha’s companion
palleon, Santa Morgorita. A barrel with
extra ar hangs negr the dowving bell from
which Bafion spotted Margarita’s cargn
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(Continued from page 759)  palleons, Nues-
tra Senova de Atocha and Santas Margarita,
quickly bécame Florida treasure legend.
Since the salvors had learned that the ships
were lost near the “Kevs of Matecumbe,” they
centered their efforts pear the islands now
called Upper and Lower Matecumbe.

Mel Fisher became almost obsessed with
the hunt for the glleons of 1622, A1 one point
he even rigged up an antigue autogiro—a
predecessor of the hehicopter—io tow an air-
borne magnetometer, but the oridt shook itsell
to pieces before it flew a single mission. After
exhausting the possibilibes of the middle kevs,
Mel tarneed 1o the northern kevs, But neither
he nor anv of the others found any trace of
the 1622 ships. Their location remained a
centuries-old mystery.

February 1970, Fog rsing from the

Cuadalguivir River lingered in the citv's
nartow  streets  and swirled  around  the
Archave of the Indies. A doctoral candidate in
hitory, T had come to Andalusia to study
spanish Florida amd i3 conquernr, Pedro
Menendez de Avilés, and was working with
the colonial accounting papers.

As T stood in the readers’ room of the
nrchive, examining the catalog of the Cuban
ncopunis, my eve fell upon an entry: “1622—
Account of Francisco Sunez Melian . .. of the
trepsures salvaged from the galleon Muargan-
ta . ..in the Keys of Matecumbe. . "

My longtime friend Mel Fisher had told
me of his interest in the 1622 shipwrecks. |
quickly called for that item, and the portern
hrought a packet of faded papers to my desk.
| hurriedly turned the pages. My heart beat
faster: Here was the 17th-century salvor’s
detniled expense nccount!

Near the end of the bundle was a badly
worme=eaten document, With difficulty 1 meade
out that Mehan had snlvaged the ship nenr
the “Caves del Marquezs"—Keys of the Mar-
gquis. Careful rereading disclosed the same
phrage on many other pages

Many references 1o the shipwrecks had
placed them near the “Keve of Matecumbe,”
vl here was o mysterious new element, co-
existing with the first. What did it mean?

I examined many ald maps of the Flonda
Kevs, begminning with the 16th century. It
became apparent that, in the 16205, the word

IT WAS A COLD MORNING 1o Seville in

T4

“Matecumbe” meant all the Flonda Keys,
except for the faroffi Dy Tortugas. The
Cavus del Marguez specified by Melian were
those remote islets known today as the Mar-
que=as kevs. The shipwrecks lav o hundred
miles from where the salvors were searching.

Atonce I wrote Mel and told him I believed
that the 1622 shipwrecks lay between Kev
West-and the Dy Tortugas (map, page 301},
and that the Atocha and Samtq Margarite
were in the vicimity of the Marquesas

Characteristically, Mel immediately moved
tn key West, commtting himself completely
tora new search near the Marguesas, He could
nol know then how fully the quest was to
challenge his determination,

Before 1 left Seville for home, T located and
nrdered microfilm of a number of pertinent
documents, and left an open order with a
skilled Spantsh researcher, Angeles Flores de
Rodrguez, for any further materal she might
locate about the shipwrecks

Thousands ol pages of documents have
since unlolded a fascinating twle | exammed
the letters of officials in Europe and the
Indies about the 1622 shipwrecks; the muni-
fests of the lost vessels, their passenger and
crew lists; amd salvage accounts, The absork-
ing story they told took us back to a vear of
dramatic urgency, a time of supreme testong
for imperial Spain.

E YEAR 1622 was a crucial one for
I Spain. Young King FPhilip TV had in-

herited unwieldy European lands and 4
far-flung empire. Spain's support of the Cath-
alic German states had led her into the last
and bloodiest of the religious conflicts—the
Thirty Years' War.

In 1622 the war was going well for Spain,
but its cost was great. And as o 12 -viear truce
with the Dutch ended, a borde of enemy ships
threatened o descend upon Castile’s Indies.

Even thourh Spain’s claims to MNorth
America were being challenged by Enghsh,
French, and Dutch settlements, her rich Cen-
tral and South American colonies were still
intact. Spedn’s only link with the Indies was
her vital marine lifeline—the trensure Heets
that carricd merchants” goods and royval
revenues, arms and soldiers, and pissengers.

Philip IV marde his mérchants pay {or Heet
tlefense through nssessments on the Indies
trade. In 1622 the Crown maintained eizht

Nutlonal Geogrupliic, fune 976
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moment a small but growing tropical storm
was approaching Cuba from the northenst

1622, dawned, as the marquis noted,

“with asereneand clear sy andanagree-
able wind." As their sails filled, 23 ships
paraded past Castillo del Morro and ot to
sea, with flags and pennants flving Fach
vessel was Castile in minmture, a carmer of
the culture, wealth, and power of Spaim.

Atocha was a seagoing fortress, carrving
20 bronze cannons, 60 muskets, and ample
powder and shot. The 82 soldwers aboard were
commanded by Capt. Bartolome de Nodal, o
noted explorer. There were 18 gunners and
115 other crewmen and bovs. From his cabin
high over the galleon’s omate transom, fleet
Vice Adm. Pedro Pastyuier de Esparza presid-
ed as senior afficer aboard.

The wealth of the Indies was crammed into
Atocha’s holds and storercoms. Chests and
boxes of silver and gold ingpods and eight-
real silver coins represented the returns from
miny commercial transactions, Cine shipoment
comtarned 133 silver bars, part of the Crown's
nfth of the silver mined and smelted at Potos
by the lorced libor of thousands of Indians.

The cargo also included 20,000 pesos for
the heirs of Christopher Columbus, sizable
sunis from papal indulgences, and Crown
muoney from o head tax on black slaves sold
at Cartagena. Together with copper, indigo,
and tobocco, Atocko cartied @n immense
tredasure—901  silver bars, 161 =old hars or
chsks, and about 255,000 silver coins

Crowded into small cabins in the ship’s
sterncustle were 48 passengers—a Cross se-
tion of Castile and Indies society. The
King's exalted Visitor to Peru, Father Pedmo
de la Madriz, shared a stateroom with three
other Augustinian frars Don Diego de Guez-
mian, the Corresidor of Cuzca, who ruled the
liviss of the Indians of his distnct, had come
abogrd at Portobelo with wealthy Peruvian
merchants Lorenzo de Arriola and Miguel de
Munibe. Martin de Saleado, Secretary of the
Peruvian Court of Appeals, wis aboard with
his wife and three servants

Although the Santa Margarita carmed only
half as much bullion as Atacha, she top was
crowdlerd  with  pissengers,  including  the
Crovernor of Spanish Venvzuela, Don Fran
cisco de lan Hoe. Not mentioned by niame on

THE MORNING of Sunday, September 4,

R &

cither ship's passenger list were the slaves
and servants—"persons of no importance.”

The chief pilot directed the fleet into the
straits of Florida, seeking the Gulf Stream’s
stroneest current, near the Florida kevs: But
now the outriding winds of the storm, grown
into 4 hurricane, also entered the straits. By
Monday morning, September 3, a northeast
gale roised vicious seas and fiving spray. The
vessele dutifully followed the signals of the
marquis’s Capilana as he sought sea room.

soon conditions worsened, however, and
each ship became an isolated, strupeling
world To those abosrd, shricking wind and
towering seas became the only reality—that,
andd the hopelessness born of seasickness aned
the fear of death. As sails and rigging tore
away, masts splintered, and rudders broke,
the ships became shattered, driven hulks
What followed was described in a contem-
parary English account: "Bat as waves roule
after waves, one mischiele followes another
for presently the wind turned to the South . . .
then they feared another misfortune, to be
thrust or hurried into some crecke or bay of
the const of Flonida . . . and then there was no
hope but either splitting on the sands, or per-
1shing on the shore.”

Caught in the wind shift were eight un-
lucky vessels, including Rosario, Atocha, and
Santa Morgarita. These were rapudly pushesd
northwiard wward the dregded kevs

UTIERERE DE ESPINOSA, silvér mas-
ter of the Santa Murganita, stood on the
hieaving deck of his cabin and made per-

sonal preparations for dizaster. He ordered
s -ade to sneak part of the cargo—several
eold and silver bars; silverware, a silver alms
dish, and a chocolate pot—into his own sea
chest. Fspinosa then had the chest tightly
bowund so that o would foat Others aboard
thok  less material precautions; kneeling
around priests and friars, they began to pray.

Alter the descent of a howling darkness,
Santa Margerita lost ber foresail | he thrash-
ing of her hull in the mountainous wives then
broke her mainmast, tilker, and whipstaff. She
drifted steadily porthwird

Near dawn on Tuesday, September 6, the
pilot reported shallow water; dhsaster was
nedr. Severil brave seamen  struggled to
raise another foresail and olaw back out of
danger, but it blew awav. A= the ship crossed

Narsomal Greograpiae, June 1976



the Florida reef, she dropped her anchors,
but they failed 1o hold. Suddenly she struck
and grounded fast upon a shoal.

Asit grew hght, Capt. Bernardino de Lugo,
commander of the ship's infantry force, clung
to the bulwarks of Santa Margarila. Then, us
the fleet commander recounted de Lugo's re-
port, “Al seven o the moming he saw, one
league o the east of his galleon the one named
Muestra Sefiora de Atocha . . | dismasted ex-
cept for her mizzenmast. While he watched,
she went down and . . . nothing could be seen
of the ship....” Then his own ship begin to
break up; De Lugo grasped a spar and floated
free. Amid shouts and screams, 67 others
found bits of wreckage for suppori In the
wards of the English account, ", .. the pas-
sengers when it was apparant they could not
escape, saw as little mercy in the Sea, as they
had endured in the Winde ™

One hundred twentyv-seven drowned.

The wind dropped as the day wore on; the
sun’ emereed and beat down on o desolate
soene: n heaving sen, a jumble of broken
boxes and harrels, shattered planking

By chance, that afternoon a vessel from
Jamaica passed close by, The dazed survivors
were taken aboard, where they met the five
survivors of the Afocho—two ship's bovs,
Juan Munoe and Francisco Numes; Andres
Lorenza, a seaman; and two shives These
told how Atecha had struck a reef and sunk
guickly in deep wuter. The other 260—all
the important people aboard—were gone.

A few duys later Capt Bartolome Loper
of the small vessel Senta Catuling happened
by the disaster site; he sighted Atocha’s hulk,
with only the stub of her mizzenmast above
wiiler. His sadlors spied a chest Aoating near-
by, broke it open, and divided the silver and
goli they found inside. It waz the sea chest of
Gutierre e Espinosa, the drowned silver
master of the Senta Margarit,

In the Drv Tortugas, Rosario's survivors
siood on land near their stranded enlleon’s
hull and wondered at their escape from death.
Eastward, the shipwrecks were spread out
for more than fifty miles: iirst a small Portu-
puese slagve ship, then a fleet courner, then
Santa Margarita and Atocha. Bevond, a
small Cuban coast guarder hod gone down;
sumewhere offshore two small merchantmen
had sunk without trace.

Altogether, 530 percsons hod died and

The Trowble With Treasure

carvoes worth more than o million and a half
ducats—in modern terms, perhaps 250 mil-
lion dollars—had been lost, Spain had saf-
fered a shatterine dsaster, one which she
could scarcely endure in 1622,

RAMA OF A DIFFERENT SORT—an
cpic search on a scale hitherto unknown
—hegan for Mel Fisher on June 1, 1970,
whien he oreanized his new hunt for Atocha
and Samta Margovita, Mel had to cover o
huge front westward from the Marquesas tor
25 miles and several miles wide from the
outer reef to the great shoal,

In key West there was & man  uniguaely
fitted for such a search. This was Bob Haollo-
wity, i lean, tanned adventurer from Indiana,
with a fine crunser, Holly's Folly, Like Fisher,
he was o dedicated trepsure hunter.

Mel struck a deal with Holloway and oly-
tnined a state search contract far to the west,
near Bebecca Shoal The Sinte of Florida
supervises salvors, granting search and =al-
vage contracts and mantmuning feld agents
who help protect shipwreck sifes and monitor
their salvape, and who take charme of re-
covered materinls. In return, the state retains
25 percent of the finds, to be kept as the
patrimony of the people of Florida.

Mel set up a steel nhservation tower on the
hull of a stranded freighter. From there, o
mitn peered continuously through the cross
hairs of a theodolite at Hollv's Folly, mon-
itoring her track: Aboard the search boat,
Bob's sister, Marjorie Hargraves, and Kay
Finley dropped a marker buoy whenever the
wavering magnetometer needle showed a
significant underwater iron contact, Then
Virgalona would come to dig and send down
it= divers to check out the reading.

The crews made hundreds of contacts and
u hateh work of penciled course lnes crept
over the chart, month after month. Holloway
logged thousands of miles and wore out fwo
engines. Mel moved the theodolite lower re-
peatedly as he completed one area adter an-
other. These waters are used as a practice
bombing range; divers found rusted bombs
and even a sunken World War 1l aircraft—
but no Spanish shipwrecks.

In September 1970 a packet of transcribed
documents came [rom Seville with a copyv of
de Lugo's evewitness report of Atocha's
sinking, said to have taken place “east of the
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last kev of Matecumbe." Mel immediately
sifted his operations (o the east of the Mar-
quesas, where he searched during the rough
fall and winter months. When 1 received
microfilm of the orgmal documents, I found
an error hoad been made in deciphering the
antigque scrpt: De Lugo had actually said
the shipwrecks lay 1o the Yveste,” or west
ol the island. Now Mel moved back west, to
an area ten miles from the Marquesas

It was there on June [, 1971, that Hollv's
Felly recorded a strong magmmetlometer con-
tact. In that placre, named the Qulckzands,
Mel and his men found the musket ball, silver
coin, the galleon anchor, and three lengths of
gold chiin. Since they were found in 20 o 25
feet of water, the shipwreck was assumed w
be that of the Santa Margarita, which had
been lost in that depth. Soon afterward,
around the anchor, Virgalone's crew found
many pueces of eight, several matchlock mus-
kets, three swords, and a gold coin (rom the
seville miant.

As Verpalona's propellers slowed at the
completion of a “blow,.” divers Rick Vaonyrhan
and Scott Barron surveved the walls of the
crater. Suddenly the fresh brightness of gold
shone in the coarse sand. One diver surfaced
with a bar in his glove, shouting, “Gold!
Gaold!™ His companion soon came up with vet
another bar,

HE SLIM BARS, abowt six inches long,
bore [mint round markings but no in-
scribed numbers: Mel asked me, "Gene,
which ship do vou think they came from:?"
His guestion set me thinking. We hod just
rieceived microfilm of the ships' manifests,
2,000 pages wrtien oo notary’s difhonldt
seripl. 1 studied them and found, near the
ened, the listing of gold items; each was
described by weight and karal markings
Our unnumbered gold bars appeared on
netther manifest, however; we conclurled that
they were contraband. Up to a quarter of
mast galleon cargoes at that time were illegal-
Iv smugeléd goods 1 had noticed, though,
that bar silver wus also listed. and described
by s tally number, weight. and silver fine-
nesz The idea came to me: We could identify
a Spamish shipwreck from numbered items
on its manifest.
That winter, 197 1-7 2 brought severe windy
weather and hard hGnancial times for Mel

SUHD

Fisher. He had brought his Golden Doublaon,
the galleon replica he had made into a float-
ing treasure museum, to Key West. To inance
his operation, Mel sought investors to buy
company stock or furnish capnal in return for
i percentage of treasure. At times the com-
pany depended on museum gate receipts to
cover dayv-lo-day expenses.

As the spring of 1972 brought & new diving
season, enthusiasm rose again, But aside from
womie coins, muskets, and other artifacts, little
was found. Clearly the wreck was scattered,
and it lav blanketed by sand—as much as 20
leet deep. Mel Fisher put his mind to the
puzle. Unless e could salve it, all his efforts
would hove been for little.

FTER THE 1622 IMSASTER the Span-

iarids, ton, had a large area to search and

i great deal of sand to move. After learn-

ing from Captamms de Lugo and Lipez of

Atocha’s location, thev found the stranded

Rosorio in the Tortugas and rescoed her

survivars. The Marquis of Cadereita sent

Capt. Gaspar de Vargis from Haovana to
salviape the wreoks.

He first came wo Atocha and found her in-
tact in 35 feet of water. Since the submerged
hatches were still tightly secured, Vargas
could remove only two cannons before pass-
ing alone to salvage Kosario, Meanwhile,
another hoarmicane ravaged the area. When
the salvor returmned to the dlovhae site, he
found that the storm had broken up her hull
antd scattered the wreckpge

The Vicerov of New Spam senl Vargas a
skilled enginecr, Nichalas de Cardona, with
sluve divers from Acapuleo, ‘while Indian
pear! divers cnme from the Canbbean. The
marquis himsell came 0 Florida to super-
vise: the 1slund where the camp was built for
him was named "¢l cavo del Marguez”

Several months of difficult work followed
Vargas noted: *. . everv day we leave this kev
with the two boats | .. at four in the morming
and it took us until seven to arrive . We
work until two o'clock and it takes us all the
rest of the time to get to land 8t night”

The Spaninrds found o few remnants of
Atoche m the deeper water, bhut nothing
mare. No matter how expert, the divers couwld
work only bnefly before surtncing, and Var-
gns had no way to move quantities of drifted
sand, By 1623 these two factors had defeated

Nuttone! Crevgrapine, Jidne 1976



him. The Spaniards had spent more than one
hundred thousand pesos without finding
vither Atocha or Santa Marparita.

Trouble continued o plague the Spanish
efforts. In 1625 Francisco de la Luz and his
whole crew were lost on a mission to main-
tain buovs over the general site of the ship-
wrecks, But now a man appearcd who would
petrtly redeem the [ailure of Gaspar de Vargas:
one Francisco Nufiez Melian, who had served
us the King's trensuter for indulgence offer-
ings in Cuba. Like Mel Fisher, Mehin was
inventive and persistent—and o gambler.

Meliain made a contract with King Philip
IV for the salvage: be and the Crown would
ench get a third of the recoveries, and the
sulvor's expenses would be repaid from the
remaining third His elaboriate accounting
of these expenses—Iaded and worm-caten
after three and a half centuries—aave us the
firsi clue to the shipwrecks' true location

Melian had mvented o secrit weapon for
the salvage. With it, he said, “A mon might
obcerve the most hidden things. .. this s
something never before seen . . . in-addition to
my being the first inventor of so new and ad-
mirable a device, It cost an inbimite sum to
bring it to perfection and 50 happily realize
the results of this philosophy. .. "

The device was i 680-pound bronze bell,
fitted with a seat and windows, that Melian
had east in Havami. It was designed as both
a search vehicle and a diver's station,

Melian sailed to the kevs in May 1626 and
£t to work, slowlv drarging the bell through
the water while the man within scanned the
saruly bottom. It was on June 6 that slave
diver Jusn Babon surfaced with a bar of sil-
vier from the Santa Margerita and won his
liberty. The Spantards then quickly recovered
3530 sibver bars and thousands of coins, =ev-
¢ral brotze cannons and many copper ingots.

For more than four vears thereafier,
Melian sent expeditions to the kevs in all
kinds of weather. His mien {ought off three
asszaults by Dutch raiders; he pacified the
fierce Florida Keys Indians with bribes of
knives and svrup after thev had burned his
salvage camp on the Margquesas.

Melbian wis rewarded for his work with the
governorship of Veneruela A deputy contin-
ued to salvage Santa Margarita and to search
for the Atocka, ATter Melinn's denth in 1644,
the effort tailed off: A Spanish report of

The Trouble With Treasure

1688 notes that, as of that date, Nuestro
Sentora de Atecha remained nmong the miss-
ing. Her great treasure still lny near or upon
the wide shoal west of the Marquesas Kevs,

FTER WRESTLING with the problem
that had defeated Gaspar de Vargas and
thwarted Francisco Meliin, Mel Fisher

came up with n solution: He would build
bigger and better mailboxes. He therefore
acquired two powerful Migsissippl River tug-
boats with enormous propellers; he put his
¢ldest son, Dirk, in charge of the one named
Novthwand, and appeinted son Kim to he
captain of the other, called Sowthoind.
When the fine diving weather came in May
1973, Santhwind and Virgalona were working
on the site. The divers began to follow an
artifact trail southeastward from the galleon
anchor and recovered more silver coins, en-
crusted muskets, swords, and iron cannon-
balle. They alzo found stone cunnonballs and
masseés of indigo dvestuff. For weeks a crew-
man sported a T-shirt he had dved a fashion-
able vivid blue with 17th-century indigo,

NETTRE, LroafSirs s T EryTeans

Though it was humicane season, the fleet
hod toosail, Near the Marguesas Keys, one
day oul ol Havana, i storm struck, scatier-
nge the neatly organiosd feet of 28 chips, and
seniine Murearita and Afocha to the hot-
tome within =sight of each other,
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In the last week of May 1973, the trnickle
of coins coming up from the sands suddenly
became a finod. As diver John Brandon re
cidlls: “We found 31) coins one day. The next,
250, Un our next workoday, Suncliay, M 20,
we got 150" Soon thousanrls more were
lound, ih a treasure pocket that the divers
promptly dubbed the “Bank of Spain."

Soon afterward T sat on the galleon mu
seum deck with Bleth MceHalev, Treasure
salvors” public-relations adviser and general
factotum, and State Conservator Curtiss
‘vlerson, as we sorted and bpoged silver
cotns, Chir wonder grew as we examined the

shields and dates—here was o polpourn of
| Tth-century trade: pieces of four and eight

EETES LFITLES B! RS ERD gD BOOmTLE S

conpeid at the mints of Potesi, Mexico City,
and Lama, dunng the reigns of three Spanish
kKings. We stralghtened insurprise at one coin:
[t fust couldn't be! The rounded eizht-real
piece bore the mnitials * N B meaning Nuevo
Reing de Granada, today’s Colombia No
coms from that epoch were known from that
mint; this one wits priceless (page S(7)

I sat fascinatedd

ritlolent of life

v the coins. They were
and  death—the drowning
of hopes, fortunes, and lives in the shipwreck,
and the decav of empure; vet they spoke also
af a once-busthing commerce, [Iving aeain m
umps of sea-stwned silver

(Jne daoy Lhrk Fisher bobbed up beside
sotitiretnd hokhine a circular object (nght). It
was the pilot's astrolabe, preserved by the
deep sand! Later research indicated it may
have been made m Lisbon by one Lopo
Homem aboot 1560, It s possibly the most
valuahle artifoct recoverned to date

The mext dov, between the anchor and the
Bank of Spam. Fisher's men found two more
gold bars and a 4 Ve-pound gold disk. Mohnar,
Brandon, “Bouncy John" Lewis, and Stove
and Spencer Wickens worked long hours;
who knew what might come up next?

HiE FPOURTH OF JULY was no holiday
abioard Soutineind, Despite choppy seas,
the divers worked around the edges of the
Bank of Spain and brought ap a small rosary,
exguisitely Tashuoned of pold and coral (page
Bleth McocHalev fingered 1t gentiv. 1
wonder who was clutching these heards when
the ship went down?" she s

Late in the morning, Kane Fisher, Mel's
third son, and another diver spied a dark
shape on bedrock in a4 “blow” crater, “It
looked,” smd Rane, “hke a4 load of bread™
When finally hauled over Sositferond’s rail, 1t
turned out to be a silver ineot. Eaver divers
quickly sighted and brought up two more

e R EY

Clues to Atocha’s demise, bironge dividers anid an astrolabe turned up in the same

aren. ndicnling where the: vessel's sterncastie may hove broken up

I'be dividers

|i.Ihll'|| el used o measure P E=L0p= [VONNE distances an choarls, ane t'?'.-l‘JITIi.LI.J_'l' thie Anrme

% FaviERLOrs tse Losekay

\ forerunner of the sextant, the astrolnbe wizs emploved to messure the altitude of the

sUn orf stars above the horteon by sighiimg through pinholes on the ridsed portions of the

ahidade, or pennter bar: Beference to ables of dechnatzon woukld have gtven dbocha's

plist, Muartn Jimenez, 4 roueh determinagtion of bee ititade. Frve dots af the instra-

ment’s base may be the muaker's mark of Lopo Homem, a Porturuese cartographer,
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| he treasure hunt an taken & momentous
i State feld azent Bill S HETICET, Eion Kain
candd, and 1 wiped away dark silver sulfide
coating the bars. Inmttials amdd Roman nu-
mitrils Iil|l-:‘.:'|':| I'he bars bore ta I FIL
hers 569, 704, amd 4.584. Each also carried
theé houres for 2,380, 4 measure of silver
FEFarEss, 2,410} [EHest i< totild purity
lere. at lost. swis the OEpoTiunIty o Lesd
my shipwreck identification theor,

| spenit the next four davs poring over tha
microfilm. First | covered the entire Sanida
Waregarita manitest, without result. On Mon
HY! Tulbv 4 T found bar number 4.5584 10 the
Cartagenn  lading of Nuestrm Semora  de
liocka. The bar had been shipped m pa
ment of the Urown license tee on black shivies

[
sold in Cartarenn, 1< weight was owven s

| 25 miarks, 3 ounces—a little more than 63°

wounds—awith a silver ftneness of 2, 38()
When Sonthomd  triumphantly  entered

Kev West harbor with her tréasure cargo, wi

il a frewght scale wmting, preset to &30

pounds. When bar 4.584 was set upon thi
scitle, the arm waviered, then settled scuarely
in the maddl v whe I O JOY Went up AY 1T
Fisher had found his ship! Later the o
ather burs, 569 and 794, also proved o b
muitches, The lone search L =remed, had
weern rewaroledd

But. as Dr. Livesay sadd to Long John Stheer

m  fregsure Tslond, speakineg of treasure

“Look out Tor squalis when yvou fing I

ROUHLE, ansmne from his inancoial hase

the cnbicisms and acbions O rivals, an

the danrers inherent in treasure hunting
wiie mounting for Mel Pisher. Une August
dav while the Soutlwesnd was digeng, an 1]
vear-old visitor entered the water forward of
b e Al Hedlore anvone couled peach Ilil!. the
vouth was mortally injured by a propelies
Although flown by helicopter o key West, he

iliedd a5 he reached the hospital

Next, a complunt was filed apainst Trea

Exchang

inmiEsion., and auditors began (o examine

U alvors with the Secyrities and

-

Lhe company records, Lntl the investhigation
was completed, Mel Fisher could not sell
stock or shares of treasure, his prncipal
2O | mnds. The state. moreover, had not
Vi -.ii'. hisd with | reasure Salvors any of '.'!l.
materinls sabvared since 1971 PFuel bills

pavrolls, and other expénzes mounted

' | respeiadie W8N |II|"|."\-||'|I

K . 1 | SRR "

Hendered to God., o stlver artifact (prol
il candlestick) displavs the ©
nbovel Com (top), mnted m 1621 al
SrEAn S ovaevo Koo o Ceranacdn mant oan
I"'I.I'I' ! "I"li”.:.l S HER L e {14 I =il i|'||
neme of Philip IV, Gold-linked rosary rest
npon silver pleces of four and elght, fused

with sulfide aned bit2 of shell (neine page



It was evident,
E.'.Ill .':I'l..'."l'-

however, that the Adtochao
substantia! riches. By

the Ands wiere civiided 13 months

Ll | IIII'il

e D
later, the collection o state vaolts af Talla
g 6,240 sulver comns from four
spamsh colonial mints, 11 oold coms minted

i seville

eS0T O

| 0lel chamms and 2 rinegs, Lthe 2

godd Dars and disk, the astrolabe and 3 navi
gator's divicers (page 8041, 3 pewter plates
amid 3 silver spoons, a rare silver ewer and an
emeridd-set golden cup (page 792) brought up
v him Pasher, andd
tound by his

Weaponry accounted for much of the trea-

muskels  and

=|_|" it il [T 1D 1
Lhrk

brother

5T -.-.r||-- 4 malchlock

el shiod thev usedd

LU

nargquebuses with the !
nieces 0f some 44 swords and 15

=L ine

cannonbali= and 120 cast-iron shiol
Duncan Mathewson, a professional arche
serving as o consultant tor thi

company, began to map the site Iterally fromn

|||ll',[|_-l jafa Rt

the ocean bottom . 1o fix the | eation and
found. | hi
new knowledge of
ship had broken up in relatively

Cluster
work vielded Mathewson
now the

!'-1-.."-| 'I- |-|.II I |'.r|.|||-I -

Finders keepers? M

{ the treasore = rfiveiher] witt ikt
nurts dented hoth stote and feder
[ an appeial by the LS, LGove
repms, 1he search lor Alocia |
FEFE L1 il 1l LRl LEEErET]

] =

ol State

|
":I.'.I

ow wiater. From this he evolved a hy-

||I|'I rl."l I|.'.'| ".I:-Ill"_l.lll .|.“rl.

pathesis of how
where 1ls man ballast mound should e
HE TIDE SEEMED FINALLY to tum
for Mel Fizher in 1974 First, Dr. Alberto
Pradean. on expert on Spanmish colonial
colns, wis retaned to report o LR Sipte of
conlirmed
and that t
Wreck

DngE Securiiies and I' k1 |'|ZI"!_'|' LIl

Flarida on the Atocha coins. Hi

LOEAT MumEsmaila
ported the 1622
"-._I.--...' rlll:.

viestisation came 1o in enil

Vel

idatineg of the shi

1Y SN

'reasure Salviors
siemed] an agreement with the commission to
"I'-ll. !;I

|| L hen Dec HpEre it Ll thie :

. | 3 | L —_—
abide by SEC reeulations

by -
preme Lourt wotlld shortly rile on the P lon
i boundanes. In itz 1908 constiation, Flor
1l claimed boundories bevond the histori
three-mitle L (25 1N 4 complex

!.l':l' s LrELL

AFTECTl 1O

the Atocia
Lhe jower I"'.l.':-'.'-
nanid Irepsure salvors nonetheless
divide the 1622 materinls

]ll ]-:II: thasses on viarch ) H

boundary area in
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) Hruce Smathers and History and
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Archives Director Robert Williams presided
over distribution of the Afocha’s trensures
In its quarter share, the state chose the astro-
Inbe and a judicious sampling of coins and
artifacts. The company contracted with
Austin Fowles, a skilled conservator, to begin
clesning the rest for it investors.

Shortly after the division, the Supreme
Court decreed new Florida boundarnes, and
it was clear that the Afocfia site lay outside
them. This led to new complexities: Federal
authorities intervened to clhum jurisdiction
when Treasure Silvors fled sunt in admiralty
court for ownership of the shipwreck

sixth vearin the Muarguesas for Mel Fisher

and his crews. Divers brought ap more
pieces of elght, three more gold bars, and o
pilot's golden whistle (page 793). Then Ihrk
Fisher, persuaded by Mathewson's theory
that Atecha's mother lode lay in deeper wi-
ter, tonk Nortinetind bevond the Quicksands.

On July 13 he was swimming alone unider-
water come distance from the boal, scanning
the rocky ocedn floor Suddenly he blinked
an unbelievable sight—a cluster of greenish
loglike objects lving exposed on the bottom:
five bronze cannons!

He shot to the surface with a joviul vell
“At first we thought he was being attacked
by a shark.” his wife, Angel, said later. “Then
we heard the word ‘canpon,” and we all welled
ourselves hoarse."

Later four more bronze guns were found
30 feet from the first group. For three days all
other work slowed while Mathewson and Do
Kincaid mapped and photographed the ¢an-
nons, Then Nertioind brought up two of
them and took them back to Key West

One of the yuns no longer bore any recog-
mizable marks. The other displaved the date
1607, the Spanish roval shield, and the svm-
bols 31QT0L—31 gquintads and 10 pounds, or
L2110 pounds. That number, and those on all
of the other marked cannons, were on Afo-
cha's gun list, This chinched the identification

In that moment Mel and Duolores Fisher,
their children, and all their crew were su-
premely happy. But the most grievous loss
was Vet Lo comie

The next Saturcay, Julv 19, the voung
Fishers took Nertftomnd back oumt 10 the
Marquesas on their way o the wreck site.

THE 1975 DIVING SEASON marked the

The Trowhle With Treasure

Thev anchored for the mght southwest of the
atoll Early Sunday morning, before dawn,
the Nortineind quietly began to take on
water, listed, and suddenly capsized.

Eight persons, including Kane Fisher and
Daon Kineadd, were thrown into the sea, but
three—Dirk and Aneel Fisher and crewman
Rick Gage—were trapped belowdecks and
drowned, Vircalona vescued the survivors

Even this blow failed to daunt Mel Fisher
While he grieved for the dead, Mel sent out a
crEW tn mount guard over the bromze cannons
his =on had found. “It's something [Dirk
woutld want us to do,” he explaned. Then he
readied a lnrger craft, a 180-foot former buoy
tender able to stay on the site in fatr wenther
and foul In early March 1976, excitement
rose with the findineg of two more silver bars
Perhaps at last Mel and his crews were clos-
my in on the long-lost mother lodie of Nuestra
Senory de Atocha.

Mel Fisher's search has cost him dear. I
the value of the things he has found is esti
mated to be six million dollars, and he has
spent & third of that in the seeking, what will
the remaining treasure be worth? Clearly
this can only e determined when the items
ure all recovered and sold, but their value
will be immense. If they are ever found

Fven then, the =nlvors cannot be certain
how much of what they find will be theirs;
though a federal admiralty court ruled on
Februwry 3, 1976, that the U S, Governmentl
hius no legitimate claim to the trensure, that
decision may be appealed.

cance of Mel Fisher's quest for the 16212

galleons? Whatever the final outcome, his
efforts have helped to forge better tools for
man's reach into the seas: improved search,
salvage, and shipwreck adentification tech-
niquies, and advances in shipwreck: archeal-
oy, And we have guned added insizht into
Spanish colomal trade.

In the enterprise of the Atocha, moreover,
Mel Fisher and his sssociates have been
umiguely privileged. By means of the docu-
ments thot have told us of the ships, amd
through holding in our hands the precious
things birought up from the Marquesas sands,
wir have seen inlo the distanl past, a ¢himax
time of Spain’s grandeuar. A whole vanished
world has Jived pgun. M

IH WHAT, THEN, lies the lasting signifi-

sy
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Farthouake
il Guatemala

Half a minute seemed an
atennity last Febnuany as the
eanrth shook, trigeening one of
the wonst disastenrs ever to
hit: the Western Hemisphens.

By BART McDOWELI

Photographs by W. E. GARRET]T
and ROBERT W. MADDENM
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precizsely measure the weariness of the pods,
or the gnashing tensions of tectonie plates; no
one predicted the greatest natural disaster
ever recorded in Central Amenca

It struck at 3:02 am. on February 4. when
the earth began to ruplure some 17 miles
sguth of Lake lzabal: the epicenter of an
earthquake ninety tmes. stronger than the
one that leveled Manarua, Nicaragua, in
1072, Along the valley of the River Motagua,
n fanlt—more than 40 million vears old, 150
miles long, and three miles deep—rpped
Guatemala in two. Recording 7.5 on the
Richter scale, the 30-second shock was fell
from Mexico to Costa Rica; the major shock
area covered 3,330 square miles. During the
next few weeks some 23,000 people were
counted dead, perhaps 77,000 others injured,
and more than a mitlion homeless

Cn the Caribbean <hore at Puerto Barnos,
a shudder severed the pier; two mght watch-
men guarding the seaside warchouse wiete
killed, the only fatalittes there.

At the ancient Mava site of Tikal one sieepy
tourist thought his roommate was stomping
around. “1 didn't know it was an earthquake

Their lives uprooted, survivar:
bundie apainst the chill night on a
Guatemala City street (left); a can
dlelight prayer comforts two chil-
dren (right). Of the thousands who
tok
homeless, others afraid 1o return o
wenkened houses,
The Februarvy 4 guake jolted
Cruatemalans from their beds at
1:02 am Thousands died inside col
mpsing  louses. A 2&cond
shock occurred two dayvs Iater
The estimated toll: 23.000 persons
lead; 77,000 injured; more than a
million homeless—aone of every hve
in the Central American republi

refupe  outdoors, many were

I 0T

=14

unti] I heard the monkevs and parrots in the
jungle. 1'hev rased a ternble rackel.”

(n the south side of Lake Atitlan, some
people slept peacefully through the night
And on a farm south of Guatemala City, one
planter woke up to the sound of his swim-
ming pool “splashing atl by itself”

Visible Rift Cleaves the Naton

But between Atitlan and the Caribbean,
Cruatemala had been grievously wounded
This strike-shp faolt, as geolomsts call it, cut
fast and almost clean, east to west, a visible
rift, the north side jolting crazily westward
The hghtning bolt of a scar cut across ral-
road tracks, highwayvs, and walls, leaving
human construction askew by a measurahble
five feel

No one measured that might,

In San Pedro Sacatepequez, an Indian
entrepreneur named Cleto Monrov felt the
earth’s convulsion and, in the dark, se¢ized
two of his children. somehow he got them
out the door before the adobe walls col
lapzed. “T thought 1t was only my own house
that had fallen,” (Continued on page 818)
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AFTERSHOCK

Caribbean Sea 2m1am. Sunday,

Febriary 8. magnitude 5.5

* Puerts de San José

Fructured land: From its eplcenter near
Gualan, February's earthguake tore apar
the Motagua Fault iwhove), battering Cruate-
mala’s populous central highlancds. The
country straddles the restless boundary be-
tween the American and Caribbean plates
—part of earth's grinding crust (globe, left)
A five-foot lurch of the northern plate un-
leashed the recent domape. A serious eco-
nomic jolt came with the collapse of the
Agua Caliente bridge (left) on the supply
route to the Atlantic,

Pacific Ocean

Landslides shaved away whole mountain
faces, leaving white scars in their wake
and stirring thick clouds of dust in a valley
near Chimaltenango (following pages),
Throughout this hard-hit region, slides
buried roads and cut off mountain villages
o every convevance except heliropters
Natipnwide, more than 300 villages suffered
extensive damage As the government
urged sounder home construction, sur-
vivors scoured the rubble for old adobe
biricks in the rush to rebulld before the

rainy senson in Moy, N T
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(Continwed from page 813) he said later.
“When I turned on the lights of my car, I saw
that the whole of San Pedro had fallen.”

At the capital city's 1T7th-century church
of Cerrito del Carmen, Father Constantino
Gastino heard “a sound like an explosion—
perhanps an entrance of thieves.” Another man
compared the sound to that of a train. Photog-
rapher Diego Molina found the quake “more
like a storm at sea—or hooking a shark."”

In the western part of the capital, off
Avenida Elena, a bakery fell and smashed
adjoining houses,; killing seven people. Luis
Arturo Rodas Ortiz awoke for only an instant
to the noise of crashing furniture and human
screams;, then the collapsing roof caught him
and he was unconscious again.

Window Ledge 1s a Lonely Spol

Student Estuardo Nanne climbed ocut his
bedroom window and held fast to the sill as
the wall of his neighbor’s house crashed
down. “At such a moment,” he said, “vou
feel .. lonely.”

To combat the risk of fire, electric power
in the capital city is automatically discon-
nected during severe guakes But darkness
proved no handicap for n seller of lottery
tickets, Edgar Reng QQuinones, and his wife:
Both are blind. “We had been taught how to
take care of ourselves.” said Sefor Quifiones.
“My wife and I leave our clothes close by in a
chair, and we had taught our children the
same. Darkness was no obstacle.”

Don Claudio Urrutia of the Guatemala
National Observatory had a scientist’s instant
list of priorities. He was awakened by his
wife. “She is my first setsmograph. We had
just felt P, but not vet 5 [for primary and sec-
ondary shock waves] I bent over to get my
shoes—and toppled onto the floor with the
shock of 5. Evervthing was dark and moving,
s0 | felt the wall to reach the door. There 1
found that my wife had alsofallen, so I picked
her up, got her out, and said, ‘Don’t move.' |
went back inside to get a flashlight. And then
my pistol. And then my wallet, for if vour
house falls, vou need money. And after that 1
went to the observatory. You know, other
people run outside when an earthquake starts;
scientists run meside. To get their instruments
working again.”

Don Claudio’s professional priorities were
matched by those of Father Constantino
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Gastino: T put on my pants &nd then asked
God for His help.” In such a spirit Guate-
malans began life again. Onpe Indian re-
marked, “You go to sleep and awake and
the world has changed.™

In El Progreso, 18-yvear-old Alfonso Amava
Montes had heard his sister call to him in the.
first moments of the quake, but now he lay
buried alive beneath the rubble of tiles and
adobe—all that wazs left of the familv's house.
“I could hear cries.” he said. “I thought of my
father and mother and wondered whether
thew would be saved. There was dust, dust
But 1 had just enough air to call Within
an hour a man with white hair managed to
dig me out.

“My parents were dead. And the sister who
had called me 1 lost eleven relatives, and
thev were all buried without coffins, wrapped
oniy mn sheets. We could not have funerals.
There were too many dead.”

In El Progreso, survivors could not even
summon help: All telephone lines were rup-
tured, and the highway had been blocked by
a hundred landslides. At dawn a messenger
st out on fool for Lacapa, 37 miles away.

In the capital doctors and nurses moved
hospital patients outside onto sidewalks.

“T've never seen so many fractured spines
and pelvises,” a surgeon reported. "Evervone
was in bed when the houses fell.”

“I sutured 36 spleens in 24 hours,” another
surgeon observed,

“We had no beds for the children the nrst
dav.” & nurse told me. “Thev had to He in the
street. I worked just on my knees. We had
only one blanket apiece for them that first
cold night. Some Indian children were brought
in from the highlands. They spoke only
Cakchiquel, =60 we couldn’t find out their
names or home villages"

Faithful Companion Guards His Master

My friend Diego Moline was working
feverishly with his camera when he found a
man's body in the street. “A dog was guard-
ing the body,” said Diego. “When men took
the body away, the dog whimpered.”

At first no one knew the extent of the na-

tional tragedy. Unbidden and spontaneously,
members of the Guatemals Air Club and
the civil air patrol converged on the airport
with their private pianes, volunteering to fiy
and land in spots where the larger Guatemaia
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Air Force rescue planes were unable to work
" sEid
pilot Rene Morel “The gas pumps worked
electrically—and the power was still olf. But
we got three planes up to assess the damage
The first pilot came back. swearmg, and said,
A1l is finished.' The next man came back and
=aud, ‘He was wrong—ib's eveén worse.

“COhur first problem was  gasoline,

Obizcuring observation were clouds of dust
from fallen towns and from the chalky hills
that had zloughed away. Tremors and after-
shocks continuwed—1,000 to 1,500, many ol
them perceptble to the nervous survivors.
But gradually pilots were able to plece to
epether the pattern of desolation. There was
San Martin Jilotepegue, famous for 1ts bro-
caded blouses—hlocked by landshdes, not

reachable by road, and almost leveled to the
ground (pages §822-23). 1he peaple were "dead
or bleeding, with only dirt to eat,” as one In-
dian put it San Martin was typical of other
devastated villapes in the fault zone: El
Progreso, lecpan, Joyaba), Patzun, Patzicia

John C. Bellamy flew the first mis=ion mto
Patricia two days after the quake “1 was
worried about the people, and whether thes
might hgtit over lood. Somé of the people in
the area speak no Spanish. But 1 landed on a
stretch of highway, and the Indians calmiv
helped me unlogad the food and medicines
An old man seemed to be in charge, and he
asked, "Are yvou returming? 1 told him ves
“Then we'll wait to divide the food until you
bring more,’ he zaid. "After two davs withoul

| SSaEE " L MENI(CE

Overcome with relief, 2 woman sobs after viewing quake victimz in Guatemala City;
her missing husband was not among them, Most deaths came as adobe busldings caved

in, ramming beams and debris on residents. To avert the spread of disegse, people re-

sorted 1o mass burials and cremations, scmetimes of ynidentified bocdies

Larthgiiake n Crudtemaia



food, another half day will not be so hard

“The landings weren't easy,” another pilot
admitted. Yl took out the backseats so the
injured people could lie down. When the hos-
pitals flled up, we set up our own ward at the
airheld with 37 patients 1n our hangar.”™

“There was a lot of herotsm,” notes Wil-
liam Salas, of CARE. “But the real heroes were
those volonteer prlots.”

Salas’ own CARE professionals must rank
along with the pilots. They fed a quarter mil-
lion people a day with food provided by the
1. 5. Government. CARE also gave shelter for
the homeless and got damaged water systems
working again. While aftershocks still rum-
bled, CARE bepan brinmng in tools tor clear-
Ing away the rubble,

The Guatemala City airport thundered
with traffic as help arnived from abroad—
especially from veternns of similar disasters
in Central America. Dozens of nations and
voluntary agencies sent help

There wos confusiom, of course. 1n the in-
terval just before mv own arrival. a severe
aftershock—nearly 6 on the Richter scale
had brought the evacuation of the airport
building: 1 met customs, immigration, and
health offictals in tents on the edge of the run-
way. In the crowd of arrving passengers, ane

¥ BAEENTT Laped @ GWE SEEEY W EEfrEe
Bulfeted by crosswinds, a rescoe plane
crashes into a truck (right), while trving to
land on a mountain highway near Sanarate
Miraculously no ong suffered serious in-
jury. Guatemala's President Kjell Laugerod
[rarcia (above) promizes relief to distraaght
victims in Bl Progrese. Early government
eliorts fooised on clearing ropds pnd res
cuing-the mured. Some 135 privatelv owned
aircritdt helped move supplies

excited man was objecting to formalities
“Let me go through,” he begred. T must learn
whether my chaldren are alive!™

Hundreds were not Cemetenes were as
full as hospital beds. “Each day we find an-
other 2,000 corpses,” one official told me

Driving through the severely damaged
neighborhoods, 1 found sidewalks turned
into tent towns; blankets and sheeting pro-
vided meager shelter. Women cooked over
campfires, using splintered lumber from the
rubble as their fuel.

Stricken Family Happy to Be Alive

On Avenida Elena | talked with homeless
people like the Jos¢ Antonio Salazar family

a yvoung bookkeeper, his wife, and three
boys, ages 10, 8, and 5. “We have the clothes
we are wearing.” said the voung father, Yand
those things we dug from the wreckage.” He
pointed to a mattress and a few pans. “Yet we
have our lives. My family 5 unhurt!”

But not the family of Sehor Rodas. 1
awoke in the hospital, where they had splinted
my leg,” Luls Rodas told me. “Broken in two
places. They had to discharge me at once,
though my chest 15 stll painful. Too many in
jured.” He lay beneath a quilt in a small tent
sheltering seven families; his wife tended him




“Wo, we have no medication,” said Sefiora
de Rodas. “Not even aspirin, Our neighbors
share their food with us And trucks bring us
drinking water during the day. Our family?"
senora de Rodas, a handsome woman, fal-
wered. Fine, dark eves filled. “COur daughter,
Rasa—a mrl only 14—she was killed. Rosa
wiis sleeping beside me in the room. Cur only
daughter.” The mother wept, and the father
turné« toward her, wincng as he moved his
painful bandaged chest. He managed to
grasp her hand.

Rifie-bearning soldiers stood sentry duly
among the ruins. “Neighborhoods have also
organized committees for patrol,” a Guate-
malan Air Force officer told me. “The police
and armv are spread too thin, Last night
where 1 hive, two maleanies were shol. Gun-
fire kept me awake." Maleantes—crooks and
gutlpws—had begun to loot the rubble, as
peaple seem to do in every calastrophe. |
woke often to the sound of rifie fire and the
stutter of automatic weapons. And as £Xcava-
tors recoverid bodies, they reportedly found
persaons dead from gunhre.

The radio warned people to beware of
false medical men. “They give injections of
morphine,” said the announcer, “and take
vour wallet when vou sleep.”

But for the few acts of malice, we found
countless examples of neighborliness and
generosity. With National Geographic col-
leagues Bill Garrett and Bob Madden, |
nitchhiked on food trucks and on mercy
planes, landing on blocked-off highways.

“Have you had lonchr™ a woman asked us
in the rubble of Sanarate. She escorted us past
her fallen house to the communal campsite
behind it; 40 people had found refuge there,
along with chickens, dogs, and cats. *You like
tortillas? Perhapsan avecado?” Three wiomen
were patting masa, ground corn, into flat
tortillas—an affirmative sound like applause
for life and food

Town Tilted by Earthquake's Foroe

To reach El Progreso, we hitched rides on
four different trucks and bypassed the closed
main highwav by driving for hours through
the shallow water of a niverbed. El Progreso
had straddled the fault ne. 1 could see only
three butldmegs reasonably mtact (page 511)
The rest of the town lay in ruins or stood
strangely: walls cracked and crazed, pillars
tilting, roofs slumping 1n a posture of lunac
—a violation of all man’s sense of halance

As we entered the town, one man was
screaming in the cuins. “He has just found the




bodies of both his parents,” a volunteer ex-
pluned. The man was still screaming when
neighbors took him away

We spent the night there in a Salvadoran
Red Cross tent. Nearby the Panamanians
nad brought in a hospital, Like everyone in
El Progreso, we had a troubled sleep: One
aftershock that might reemstered 55 on the
Richter scale: it uprooted our tent stakes and
our Salvadoran hosts joked of being seasick
But next mormng evervone seemed edin

We had shared a truck ride with Edgar
Montes, coming from the capital to help s
few surnvmving relatives. We man into him
again near the ruin of his familyv's house. “Dao
vou want to come with me to the cemeterve”
he asked. “{ want to visit the grave of m
[::L!‘:'HT.—-" F.-'EI!,'.:I' had lost 11 relatives here

In the ARtermath, More Hormor

In the cemetery a few headstones had been
woppled, but damage was slight Not hke the
nne 1n jovaba), where coffins had been shaken
from their graves There; 3 government
engineer found the body aof his own father
who had died three vears before. 1 have had
to burv him twice,” he said

Fagar found the Montes family plot; quiet
lears coursed down his face “1 have hived
nwiav from El Progreso for 15 vears,™ he said,
“but I have come back home every week " As
though a son's tears needed explanation.

Cn our way out of the cemetery, & pall of
smoke blew across the road—dense, black
smoke; the aort that rises from tallow candles
in & church. *They are burning the bodies
found last night,” Edgar told os. And in a
commin pil., drenched with aleohol, 5
carpses flamed. 1 thought of the man the day
before, screaming in the ruins, His parents
woilld be here. But not that blackened form
on top; the skull was a child's

meeking clean mir and distance, we cliimbei
a small hill behind the town. Here the desola-
ton of El Progreso was hidden by trees—
palms, mangoes, glossy citrus foliage with
rpening oranges, In ruined patios and parks
scarlet poinsethas and bougainvillea bloomed
with manic brilliance

Mear us on the hill were two small children
with a thin, very old woman. Her gray hair
and clothes were disheveled, and she sat on
the earth, clinging fiercely to a bramblebush
The children (Continued on page 824)

o




Litany of disaster unfolds i San
Martin Jilotepeque (above), cut off

for davs by landslides that blocked
roads. Survivors attend Mass before
the ruins of their church. The shrine

Fil.'_l:l!l. e L ebory of the =ja

ome Indians belteved “God sent

% this disaster i punishment for

our =ins. " For the lving. scars run
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Homes cascaded down a
hill in Guatemalas City (Tac-
g page), their foundations
swept away by the wviolent
zhift of earth that destroved
L8 000 of the capital's houses
reoloiists  troced  ground
orn for some 150 miles, with
stovgle cracks as much as 33

|
1

feet loneg nnd 4 inches wide.
Mear (Quebradas, the Taul
cleaved a larpe cetha tree
ilefti, On. the rall hing to
Puerto Barrios. foullt move
ment bent tracks more than
three  lest ||'|hl'.“":" | This
wrench indicated horzontal
earth shppage, similar to the
movement on Califorma's
san Andreas Fault svstem




were trving Lo pull ber upright, urging her {o
return 1o town, She babbled incoherently
knew her before the earthquake,” Edear

said. “Her mind must have been injured.”
But to me she seemed more sensible than
those of us who would return to the rubble

“Do vou want to stav in El Progreso?” |
asked Edgar’s nephew Alfonso. He shrugged

“l am indifferent for the future”

Bul Edgar's sister cut in defenstvely: "No
ong wants to leave his town!™

Her lovalty was exceptionnl. The Montes'
neighbor Lorenzo Chan would probably move
his shop to another settlement. *1 must follow

my customers,” said Don Lorenzo, hobbling
an crutches, Three clerks were reclaiming
poodds from the adobe dust But the most
cogent commentary 1 heard on the fate of El
rrogreso came from Don Lorenzo’s parrot
I'rom his papava-tree perch, the parrot trilled
ms rs and screeched ";No lo creal |[No lo
creal—1 don't believe it 1 don't believe it!"

El Progreso was by no means the worst-hit
town. A band of settlements in the Depart-
ment of Chimaltenango accounted for 13,500
of the nation's 23,000 dead. In San Martin,
even the trees had fallen. This damaged area
had been a travel-poster part of Guatemala,
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famous for its Indian customs, bright cos-
tumes, and artful handicrafts

“1 worry about the future of the artisans,”
said Don Bertoldo Nathusius, a leading éx-
porter of textiles and an art patron. “With
their homes destroved, will they ever be able
to return to their own traditons<"

But n the ruined town of Chimaltenango
we came across an Indian family that reas-
aured me. In the rubble of their house, survi-
vors had placed atable, and atop it. a full glas=s
of water. “It's for our dead,” thev explained.
“We could not help them in their last mo-
ments, but when their spirits return here, we

Earthguare in Cuatemala

Sky is the safest roof in Zacapa.
where damage to the hospital forsed
s evactiabon. Bed sheets shelter
sleeping patients. Relief armived
swifthy from nelghboring countnes
arid the United States

can comfort them.” Folklore, at least, survives,

Just outside the town, in a conifer grove
beside a pond, 1 visited a completelv staffed,
100-bed U, 5. Army field hospital lown from
Fort Sill, Oklahoma, and put into operation
soon after the guake

A helicopter arrived as 1 did, bringing an
Indian woman just plucked from the rubble
of her village and still in sharp pain. Stretch
er bearers brought her to a tent whipped b
the pritty wind of the rolors.

“The pain is here? A Spanish-speaking
U.S. physician examined her

"“We've staved full,” said Col. Thomas C
Birk. “More patients than beds, since some
stay m meubators” He gninned. pulled back
a tent Hap, and showed me several newborn
CGuatemalans. “Not routine for battle condi-
tions, but we came prepared "

Field Hospital Upholds MASH Trudition

“We're similar to the MAsH hospital ol
movie and television fame,” he admitted,
“but MASH 3z no longer an official Army
designation.” Still, T found jaunty, irreverent,
hand-lettered signs on the hospital tents
The examining area was "“The Dust Bowl™;
the oral surgeon’s was "Chop Shop: Jaws
Repaired While You Wait"; the X-ray tent
said “Fox Studios™; plaster was applied to
fractures at “Central Casting."

Throughout the highlands those first days,
wild rumors rumbled like summer thunder
A new mountain was rising near Sanarate (it
wis not); the level of the ovean had droppaed
dramatically at Puerto Barrios (false) Guaa
temala’s volcanoes were erupting (also false);
and hungry villagers had mobbed helicopters
for food (“No—the Indians were simply un-
fammbiar with helicopters and the danger of
approaching too close,” a local ptlot told me
“We fired somwe shots in the air to make them
move back to safety™

“And in LZacapa,” a fellow truck nider told
me, “a mute woman regained her Speed h.”

Dubious, I checked with townfolk






“Of course, vou mean the widow Adriana
de Relchstein,” a phyvsican in the Zacapa
hospital said “She lives behind the cinema
I once examined her—she was truly unable
to speak for almost a vear”

So [ sought out Dofia Adriana (facing page),
a4 kind-faced woman with graving hair. “Tt
was a troe miracle,” she told me in a strong if
quavering voice. “l had even been unahle to
write during myv infirmity. But mv daughter
antl grandchildren were always patient with
me. Then, after the noise of the earthoguake—
when 1 found that the family was unhurt—1
regamed my speech.”

And what were her first words? “1 shouted,
‘Great power of God! My children!™™

Dioia Adriana showerd us her little house,
cracked aned tilting but still upright, then
moved along the walk, greeting her neigh-
bors. “How are yvou now?" asked ane.

“Speaking!™ zhe answered. Triumphantly.

(Nd Capital Relatively Unseathed

From Chimaltenango [ drove toward the
old capital, Antigun Guatemals, architectural
jewe] of the Spanish colonial period and a
major tourist attraction

“We have had perhaps sixty dead here,”
san] voung Hector Galvez, a student of ac-
counting. “Anid your countrymen helped ran
a hospital in & tent borrowed from a circus.
But the damage to old buildings? It seems
bad only if vou have known Antigua well.”

Héctor was correct The old market had
fallen in—a loss in local color, but one with-
ot fatnlities. And ruins of the church of La
Recoleccion had collapsedd.

But such is the splendor of Antigua that
these losses seemed mere details. The old
arch of Santa Catarina still spanned the
street, though its clock was stopped at three.
A portal was smashed at Santh Clarn. The
church of La Merced still stood, as did the
museums and hotels | zaw.

“A [ew weakened walls {ell in the after-
shock this morning” Héctor told me. *Noth-
my serious.” To read a plague on the wall of
Cur Lady of Carmen, 1 stood bevond her
dangerous reach. Buoilt in 1638, destroyed

in 1717, reconstructed in 1728, felled again in
1775, now further damaged, she s a ruin of
ruins. But no less evocative for fresh wounds.

The brown, brittle pages of local records
gve this evewitness report to the King of
Spain by city magstrates describing the
tumult on the afternoon of July 29, 1773:
“ ..t the first impact all the buildings . . .
fell to the ground. A ship in the middle of
the ocean is not moved, not even in the harsh-
est storm, as we saw our pitiful land tremble
..we rode on a sen of mountains and jun-
gles, sinking in rubble and drowning in the
foam of wood and rock. The earth was botl-
ing under our feet as if tired of bearing us . ..
making bells ring, the towers, spires, temples,
palaces, houses, and even the humblest huts
fall; it would not forgive either one for being
high or the other for being low."

That earthquake prompted the Spaniards
1o move the capital to a new location. Now
Antigua had survived with fewer losses than
its modern successor,

"“We need to reassure the tourists.” Gua-
temulan President Kjell Laurerud Garcia had
told me at the airport one dav. 1 could now
offer reassurance on one point; Guatemala's
historic treasures had survived., But how safe
would tourists he?

No Repetition of Quake —for Now

“No tourist lost his life in the disaster,” an
archeologist told me 1 was staving at the Pan
American Hotel downtown in the capital. It's
built like a safe. A mirror broke, but break-
fast was still served at hall past seven”

I also put the question of safety to the
spismologists and peslorizsts who were now
swirming through the country

“This Motagua Fault has moved many
times in the past—iand will in the future,” saad
Ur. George Plafher, of the U, 5. Geological
Surveyv. “It moves half an inch or so each
vear. To produce this earthguoake, the fault
needed to accumulate elastic strmin for at
least sixty vears. Nothing like it should recur
on this fault line within our hifetime.”

Perhaps the gpodly Vazhakmen would hold
their burden steady now, 0

“1t's the only little house I have.” Tears overwhelm Adriana de Reichstein of Zacapa
For the widow the disaster wiss boon a2 well as lose. Mute for more than a vear, she

regiined her speech the night of the quake

Eurthguake in Criidteniila
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Gan We
Predict
(uakes?

By THOMAS Y. CANBY

EMWEn RERMTOELAL, STaFF

Risk of earthquake damage hangs
hemviest over widely scattered regions
(twio darkest shodings) inhabited by a
tard of the U5 populatien. This map
reflects the tntensity, of past shocks,
not the fréequency, tremors actually
strike the West Coast tén times more
aften than the East Coast Alpsks and
Hawaii ilso feel frequent shocks

Few locations are immiune. Boston
and Charleston, South Carolina, are
shown o be as threatened as Los Angeles
because of rare but devastating quakes

CHrE FARe L. EOAST aaE SETONT Y

HE SHOCK WAVES from Guatemala

that stunned the world echoed back an

oft-asked queston: Can we, somenow,

peer mmside this tormented planet on
which we trustingly build our houses and see
in advance the onset of earthquakes?

While a (eographic writer-photographer
team Hew south to cover the disaster in Guate-
mala (pages 810-29), T =&t forth to determine
just where the United States and other na-
tions stand in the elusive effort (o predict
earthquakes, nature’s most destructive cata
clvsms. 1 found the small core of scientisis
who wage the battle grappling with inade-
quate data and s multitude of interpretations

the mevitable uncertanties of a8 complex
art in its- mfancy

| found, too, that they have achieved some
successes. In localized areas small and moder-
ate quakes are being predicied accurately by
United States and Soviet scientists. And in
gquake-prone mainland China a major earth.
quake wias predicted and protective measures
taken, averting a catastrophe even greater
than that in Guatemala.

Earth's Crust Shifts and Shudders

Guatemala's turbulent seismic history finds
explanation in the widely accepted geologic
theory known as plate tectonics. The nation
rides the boundary of the American and
Caribbean plates (see page 814), These and
some ten other great crustal slabs pave the
planet with an ever-moving mosaic. The
plates constantly interact at their boundaries
—bumping, grinding, pulling apart, plunmng
one beneith the other. These jostlings breed
most of the world’s earthquakes

Yet violent convulsions can and do occur
thouzands of miles from plate edges. One of
the strongest series of earthquakes ever felt
in North America bludgeoned New Madrid,
Missourl, in 1811 and 1812, The area was
sparsely sottled, so few lives were lost

“Because of today's high population densi
ties in quake-prone areas,” I learned from Dir.
Frank Press of the Massachusetts Institute of
Technology, “an event as strong as the one
that struck San Francisco in 196—8.3 on the
Richter scale—ecould claim tens of thousands
of lives, hundreds of thousands of injured,
and property damage in the billions of dol-
lars. Such a catustrophe would be unprec-
eclented 1n this countrv, and wet most



seismologists expect it to occur sooner or later.

“Tt i= only in recent vears,” the geophysicist
reminded me, “that earthquake prediction
parted company with seers and astrologers.”

Unlike an advancing: storm, which an-
nounces itself with changing temperatures
and gathering clouds, earthquakes seemingly
explode from their subterranean lairs with-
out visible warnings, or precursors. Serious
search for warning signals received impetus
in 1949, when ah carthquake in Tadzhikistan
triggered landslides that killed more than
10,000 people. Spurred by the disaster, the
soviet Union dispatched a party of scientists
mnto the remote region in search of symptoms
that might warn of future shocks,

Long Study Leads to a Breakthrough

After two decades of dogged study, the
Saviet scientists emerged with electrifving
discoveries. In the periods before earthguakes
struck, thev obzerved that rock deep in the
earth revealed measurable changes in elec-
trical resistance, that water in wells absorbed
more of a radicactive gas known as radon,
that the surface area above the impending
quake often changed shape or deformed—
rose, sank, twisted horeontally

Must exciting was their observation that,
prior Lo some quakes, seismic waves troveling
deep in the earth showed a distinctive varia-
tion in speed. This warning signal could be
deciphered on a common seismograph.

The seismic storm warnines discovered by
the Soviets, reinforced by the researches of
Japanese seismnolomsts, were shared with
U. 5. scientists at international conferences.
The results encouraged all three nations to
accelerate their forecasting efforts

“Today,” Dr. Press told me, “most seismol-
ogists believe earthquake prediction 5 an
achievable goal.” Achievable when? “Much
depends on the national commtment.” he
answered, “the funding for instruments for
detecting the precursors, for traming skilled
MANPOWET. Since our present networks of in-
struments are sparse, we will also need a lot
of luck in trapping earthguakes.”

To examine the nation's longest quake
trapline, | traveled once again to California *
There the western edge of the American plate
rubs against the enormous Pacific plate to
créate the 700-mile-long web of [ractures
known as the San Andreas Fault The fault

forms a natural testing ground for the U. S
Geological Survey, the agency charged by the
Federal Government with making wsarth-
quake forecasting m reality.

With sweeps of a long index finger, seis-
maology chief Peter Ward gestured toward a
dot-marked map of California on a wall of
the survey's Earthquake Mechanics and
Prediction Laboratory at Menlo Park. “Each
dot represents an instrument. The northern
and central ones are aperated by us, those in
the south in cooperation with the California
Institute of Technology in Pasadenn. There
are more than 400 seismomelers, each sensi-
tive enough to register a rabbit hopping by
Other devices measure deformation of the
surface, radon content in wells, and changes
m magnetic feld” (dingram, next pages)

Between flurries ol phone calls from field-
workers, from headguarters in Washington,
from news medin imterested in rumored
guakes, thi= overworked seismologist man-
ning the front line of forecasting completed
his outline. “The whole idea is to look for
abnormal signals or earth movements—what
we call anomalies. When we spot an anom-
alv, we mayv be seeing a quake precursor.”

Tremor Foretold in New York State

The first vahd U. 5. earthquake prediction
occurred, ::urpnﬁmg]:lr not in relatively well-
instrumented California but in the scenic
Adirondacrk Mountmins of New York State.
In this remon of frequent but small tremors,
the Lamont-Doherty Geological Observatory
operates 1ts own seismic nelwork.

In 1973 Dir. Yosh P. Aggarwal, then a grad-
uate student at Tamont-Doherty, discovered
chitnges in the speed of =etsmic waves from
seilsmometers placed around Blue Mountain
Lake He calcunlated that a 2.5-t0-3-magnitude
tremor would ocour in two to four dayvs

“At dinner one of those nignts, 1 thought
I felt the shght rumbling tvpical of oor sub-
tle local quakes. When I checked the instru-
ments, there had been an earthquake, its
magnitude 2.6. I was jubilant!”

Most scientists agree that Yash Agmarwal
met the three rgid requirements of an earth-
quake prediction: It must specify the place
the quake will oorur, the time it will strike,
and its magnitude.

*"The author describet]l “Californin= San Andreas
Fault® m the [ammary 1975 NATIONAL GEOGEAPHIC

53]



LASER -RANGING INSTRUMENT
measiaey round-irp travel bme of
a light pulse and thus the precive

distance between two points, indicating
iF aivy horgoiial movernent has oocurred

#aress @ faerlt. Helrcapber mondtors
atmospharic conditions that affect
spead of the fight beam

. -H-

e
dl,!'

SURVEYOR'™S LEVEL

and calibrated rod permit

a fearn fo detect changes

ekt
MAGNETUMETER
recoroy ipcal changes i
the warth's magnetic feld,
of rock under presiure

TILTMETER aperates
wn bhe same principle 41

3 carpenter’s level Mavement
of 4 bubble reveals any tilting

off the sarth's strface.

SCINTILLATION COUNTER
H.slu"l:ll.lll the amognt of the
radipactiv gas radon

refeased inta well water by
rocka undir strain. Gauge

shows changes m water presyure

The second U. 5. quake to be predicted, by
Caltech geophvsicist Dr. James H. Whitcomb,
unfolded in early 1674 at the rght place and
tume, but with the wrong magnitude. In a
third trv not long afterward, Menlo Park
scientists monitorng the survey’s network of
instruments south of Hollister informally pre-
dicted a magnitude-5.2 shock that occurred
on schedule but shghtly off in location.

By the time of my visit, | found that the
Menlo Park team had observed precursors
before two magnitude-4 quakes and had made
one forecast that falled. The batting average
for the area’s more [requent magnitude-3
tremors was running (600, “ln 25 cases our
instruments had earlier seen anomalies,” said

B2

geophvsicist Dr. Malcolm Johnston, “but ten
similar ob=ervations were nol followed by
quukes. Obviously this 15 not good enough,
but it is progress. Interestingly,” he added.
“although we registered anomalies that were
not followed by quakes, before every quake
we detected a precursor. Nothing shipped
through our network.”

How to Predict the Big Ones?

What about major earthquakes, the colos-
zal hammerings that rend the earth for hun-
dreds of miles and send mountains crashing
down? Forecasting these, 1 learned, poses
problems of proportionate magnitude

“When we speak of a major earthquake,” |

National Geographic, June 1976
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It reveals changes i sesmic -
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precursar of shocks

learned in the office of Stanford University
geophysicist Dr. Amos Nur, “we are working
with a global event It shakes the entire
planet. To fathom these, we must go beneath
the surface symptoms and explain the inner
workings of the earth in terms of physical
processes, just @5 Newton's laws explained
the external motions of the planets.”

It was Dr. Nur, T knew, who first related
the Soviet discovery of wave-speed changes
to the behonor of rocks deep underground.
He attnbuted the change o water enternng
rock during a phenomenon known as dilat-
ancv—when rock under extreme pressure
suddenly opens with myriad tiny cracks and
expands. With passing time, sclentists have

Can We Predice Quakes?

prediction. Thus scientists attempt W forecast the time, place,
and magmitude of the next shock, sparking the prospect thad
routine prediction of eanboguakes may be a reality a decade hence

found that dilatancy expluans other precur-
sors—variations in the electrical resistivity
of rock. the uplifting of land under strain,
the increase of radon in well water

At Caltech's prestigions Sermological Lab-
oratory in Pasadena, 1 talked with its direc-
tor, Lir. Don L. Anderson, another geophysi-
cist striving to comprehend the unatomy of
the living earth. “It might surprise vou,” he
told me, “that we're getting some promising
inskghts by wav of the outer universe.

“In an prrangement with NASA, we use
two radio-telescope receivers—aone at (rold-
stone in the Mojave Desert and ane here 1n
Pasadena—to record radio emissions from
guasars as far as a billion hght-vears away

M3



Earth never rests in fault-ridden California,
where gpologsts probe for choes to coming
mankes At a University of Washington
project near Hollister, 4 laser beam Hashes
between an observitory (left) and & reflectos
three miles away (below). A multiple
exposure shows the beam dimed at five
targets. Inside a pearby mine tunne] (right),
a University of Californin strainmeter
transmits to computers in Berkeley

By precisely comparing the arrivial times of
4N emission, we can detert earth movements

wiween the two stations with eénough nc-
curacy lo discoverprecursors of large quakes "™

One such warning mav He uncomfortably
close at hand. Beviewing past elevabion sur
virevs, USGS peologist Robert (). Castle chsoow
ered that a vast aren of southern Cahfornia
stretehing from the Pacific to the Mojave Des-
ert has uplifted ten inches in the past 15 vears
known as the “bubble,” the area centers on a
streteh of the san Andrens Fault that haz been
guiet since a titanic 1857 earthquake rent 1
stirface for 200 miles.

Does the bubble portend another gand
tremor? Noting that uplift can ocour withou!
a quake, thee USGS has assigmed a task force to
keep watch with additional instruments

Cn one aspect ol guake prediction, 1 tound
ftew scilentists n disagreement:  Exciting
events are occurring in quake-plagued China

1'J|"T]'|EL] s the
known occurred in Shenst Provinee in 1536,
when an earthouake snuffed out 20,0040

LA

grialest natursl o i-u.:—1 T

lives. The Chinese have compiled a 3,000-vear
catalog of their earthquakes—a unigue docu-

ment that some scientists believe can reveal
whether quakes occur mn identifiable patterns

Invited to China in 1974, a group of U. S
experts led by Frank Press was astonished to
discover a tromed corps of 10,000 earthquake
professionals, aided by many times that num
ber of amateurs. Dr. (. Barry Raleigh of the
Crenlomcal Survey and Dir. Lynn K. Svkes of
Lamont-Doherty heard of three successiul
predictions based in part on abnormal ani-
mal behavior: rats leaving buildings. snakes
crawling from their holes in large numbers,
fow] refusing to #o o roosi,

Scientists Avert o Major Trageds

Now, out of China has come 3 dramati
story of man thwarting a major earthguake

As early as 1970, Chinese semsmlogtsts
ilentified a remon in southern Manchura as
one of seismic threat. Swarming over the area,
thev closed in on & danger zone surrounding
the town of Haich'eng



IE1IF INSLFUMICHLS SOt |,J| EVeET 11

By 19741
creasing anomalies. Reports of ominous
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dogs- behavine
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strangely, radon counts up
rummbled,
a lalse alarm. For twio mghts fami-
ez obediently slept outside ' the Manchu
rian winter. In February 14973 seismologrists

issyed a frantic official warning that & major

loreshock and one area

quake would strike within two davs.

“Withool del
“the broad masses of people were notified
o balkd temporary living huts
nld and the weak

ay, states a Chinese report

Lo move Lh
whille in =omie commumnes

Open-air movies were shown' to entice thi
“masses to leave their houses.”
Cn February 4, 5/

1IN, an I'.I.'!"-l'l'|'i-lk|' o [I'-,Iﬁlul',l]lll i 4 LHHIT

« NOUrs after the warn

mered Haich'eng Nearly every house was
Hattened. Yet mam
casualties, and nowhere were they heava
“The Chinese success Lir, Riolert
M., Hamilton, Chief of the vscs Office of
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Earthquake Studies, “signals that the age
of earthquake prediction may be upon us™
What of intriguing  animal

cursors? “"Before our Chinegse experience,”

thijse pre-
acknowiedges Dr. Press, “we were skeptical
Now we've ol to recons:cder.”

In myv talks with earthquake scientists, |
oiten sensed a special worry. How will people
to earthguake forecasts? Could dis
iction be worse than
the guake itself? What of a false alarm?

Lir. Ralph H. Turner of vcLra, who headed
a National Academy of Sciences study, does

it the

reacl

ruption caused by a pred

nol denv such problems could occur

report strongly favors J_lre_'l;_jl L0

“We're not talking about total evacudtion
i " he stresses. “If people are protected
from fire and collapsing structures, if water

levels in dams can be lowered, very few lives

ol Cithes,

need be lost, even in a strong quake
Routine Forecasting May He Neor

How soon, T asked as | traveled, will earth-
quake prediction become routiner

viost soientists 1 spoke with hinge their es
timates on the level of forecast funding. Of

the UsGs's 51

l £l i -| i = ] 3 1 e :' o5 L 2 ] 5
less than hall goes into prediction. Part goes

000000 earthauake budeet

Mo research o reduce human and PIOEETTY

loss in guakes, Another Interest 1= in earth
quake control—devising ways to induce rocks
under strain to slide past each other harm
lessly instead of locking until a quake builds
Cne of the more aptimistic estimates |
heard came from a leader of the historic
soviet expedition into Tadzhikistan D
I. L. MNersesov was at Menlo Park as part of
an ongoing exchange between U8 and
soviet seismologists. Drawing on his pipe,
the sturdy *1f all
goes well,” he finally ventured, “we may have
Vears.”
Lian Anderzon believes ten vears 1= the ear-

SAMIC [Moneer ponoerao

silcceEss 10 hve o ter

liest to hope for, even with favorable funding
Barry Raleigh penerally agrees, as does Cal-
tech geophysicist Dr. Clarence B Allen
some, like Frank Press and Malcolm John-
ston. feel the time is still oo early for esti
mates. Most, | think, would apree with vscs
scientist Dir. Jerry P. Eaton “"We will never
come up with a single device that signals
Lrreen when we are safe and flashes Red when

'.]:il':L"'l.'.' 'i‘r:*--ur.:-"_n F"l-'li | |I|_';I|_"-.'|, Wwe 1.'-."|'_| ST
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Kyoto and Nana:
Keepens of
Japan's Past

By CHARLES McCARRY

Photographs by
GEORGE F. MOBLEY

R il i s el e T AFREE

Rivers of Bre flood the great hill at
Mara during “desid-srass-burming
evenl.” The January 153th specticle
had a practical origin centuries agn—
(o extermingate vermin and prepare

for the reprowth of folinge. In Norma
and in nearby Kyotd, Japanese
nurture @rtistc and relypious traditions

threatened elsewhere by the
hendlong rush to mdustrialize

Ty

HE SILENCE WAS PERFECT. The sun
was Just rising, and mist lay on the moun-
tains that stand above the venerable city
of kvoto as | approached the den Buddhist
temple called Daisen-in. Then my shoes
crunched on the gravel walk, and 1 realized
that [ was hearing my own footsteps for the
first time since I had armved, many davs
before, in cacophonous modern Japan.

I paused beneath the temple gate to savor
thiz peaceful moment. Far away a bell sound-
ed. Then, as if some clear higuid were being
poured into a crystal goblet, the dawn filled
with the sound of temple bells. From the
whole circle of the horizon they gave voice,
joining to the new day the many manifesta-
tions of Buddha and the myriad Shinto gods.

The scent of morning and the sound of bells
joined me to the glorious Kyvoto of long ago,
impéerial capital for almost eleven centuries,
and the smithy in ‘which religion, art, and
politics had been forged by the hammerblows
of history into the unique culture of Japan.

I had come here hoping to enter that past,
imsofr as such a thing is possible for a for-
eipner and a8 man of modern times. Already 1
had caught many glimpses of its wonders
Daisen-in, one of 38 buildings in Kvoto des-
ignated as “national treasures,” was among
them. Another, less easy o grasp, was the
mysticism of the Jepanese. 1 had long hard an
interest in Zen Buddhism, that stern but
vague syvstem of meditation that demands the
pupil study himself, master himself, and find
hiz own place in the spiritual universe by his
own efforts

Visible treasures abound in Kvoto—211
butlding= and artifacts out of Japan's 1,021
national treasure<. Munv others can be found
in Nara, just 23 miles to the south. There, in
An, 710, the Japanese, who had lived until
that time in scattered settlements, built their
orst true city. In Nara, for seven shining dec-
arles before the foundation of Kyoto, japanese
artists, scholars, and statesmen began to
develop a civiliziation that survives in many
of its essentinls to the present day

What T wanted was to et my imagnary
time machine slow astern, and to go back to
that long seedtime. “No problem.” =aid my
doughty interpreter, Kunio Kadowaki He
knew where to find the guides for my magi-
nary journgv—and what a remarkable group
they turned out to be! Poets and priests, artists
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his morning sutras. Lk
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aand mav seem bttle iRe n sarden to the
Westerner who associates that termm wiath
growing things, but in the stone the Zen adept
sees quahties of the human spint

Liresserd 1 a rmobe of bhlack silk. Soen Ceeki
knelt by a vase filled with Treshly cut lilies
and hollvhocks and chanted the ancient
sutras i a high, sure voice. Afterward, in a
gquiet inner room of Dassen-in, we talked
about thie vibrant =ense 'of tradition that runs
like music through Japanese life. In today’s
Kvoto as in the old impennl capital, father
and chdd are the links that hold past and
future together. “All this = natural,” Soen
Ozeki assured me, “for in Japan we have
alwayvs known that the nation 15 nothing but
Ehis ]'.'u|1||_1.. I:I'I"'-.'-I'IIF!II"-I] on 2 much prander
scale. And an awareness of history is how we
keep our ancestors with us nlways, o spirit.”

Mistaken Identityv Sparks Friendship

st amed present in hvoto are ke loving
alsters who are alwavs o oone another's
thoughts, and often 1o one another’s howses;
l'hese visitations can warm the heart, as
when ' armved a few minutes early at the
home of the oreal tea master, soukan Horl-
nouchi, and found him gving & lesson in the
SO-veur-odd ted ceremony o a proup of
lacies. Mr. Honnouchi, a brushstroke of a
man, slender and eleeant in black kimono,
asked o T would ciare o watech the lesson

The Japane<e women, all in kimonos, knell
and drank the bittersweet green tea, turming
the bowl and admiring 1is beauty 1n the cho-
reographed ritual that the tea ceremony pre-
scribes. All this 15 a serious business; for the
ceremony has its roots in Zen Buddhism, aned
it holds great spiritual meaning: Yet | noticed
that one of the ladies kept throwing mis-
chievous glances al me as | sat, cross-legeed,
absorbed in the scene

AR so0n a5 Lhe ceremony ended, thas Lady-
a tiny wren ol a person, bespectaclsd and
surely no less than 80 yvears old—scamperad
across the tatomil mais on her knees, thrusi
aut her hand, shook mine, smitled infectiousls
and cred, in Enghsh, "God save the kang!”

My pew friend explaned that she had
spent some vears in London during the eign
of Queen Ehrabeth’s father, when her huos-
band wa< in the Japanese Embassy there. "l
|||'l. L %LrLar J.'T-:I.:,'!.i*-il ||.|.5|.'--'|:'|'_'- TJJ_'-I"rll".-, .I.!!-l! '-“”

sing them to my ereat-grandchildren,” the

Aoeepers of Japan s Paxi

Living bridges span the ages: Kyoto's
palnters, sculptors, and Aactors perpetunte
ari= that stand ot the core of Jopanese iden
tity, Decorating a bow| {above), an artist
creates an irks, evoking the warm davs of
cgrmmer.  Pamstakmely banderafted to be
comne an herrkoom, a ten-mnch doll costimg S50
ttacing page! represents o on dancer of
habuki theater. An aclor wearing wooden
wrinkles (below) follows n fkvear-old
trachition of lighthearted pantomome
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eighth-century masterwork. The statue con-
sumed 437 tong of bronze as well as 286
pounds of pure gold from a mine discovered
just in time to gild this great figure.

At Todai-ji, Nara's famous temple, admin-
istrator Bvuei Moriva explained tome that the
Great Buddha had not alwavs been so lucky.
“The Daibutsu’s hénd was shaken off in an
carthguake in 855, and his head and right
hand melted when the great hall in which he
sits—one of the largest wooden butldings in
the world-—burned down i 1180, The head
was jost again in another fire in 1567."

Eighth-century Nara, with its broad ave-
mues and 1ts many temples angd palaces, was
magnihicent bevond anything that had gone
before in Japan, Life had turned overwhelm-
ingly Chinese: architecture, court etiquette
and dress, the very language in which every-
thing from mmperial edicts o sutras to love
poems was written. Perhaps 10,000 persons
of the 100,000 in Narn and the five million in
Japan as a whole were invalved in this bee-
hive of learnming and assimilation, but they
changed the nature of their society forever.

Jupan: Evolution, Not Bevalution

And, in the process, they changed what
they borrowed, making the material into
something new and special and quintessen-
tinlly Jupanese. Professor Mazanki Ueda of
Kyvoto University hos made a lifelong studv
of this curious phenomenon, and he explains
it thiz-way: “When we import somethong, we
age i, and 1if it 1= found to be good, it 1s con-
sumed. In old wine containers we put new
sake. We lapanese have no revolutions, but
we have very enthusiastic evolutions!™

Earlv in 793, Emperor Kammiu commanded
that a new capital be built, an the model of
the Chinese capital at Ch'ang-an. Larger and
more magrmficent than Nara, Kvoto was at
first named Heian-kvo, "camtal of peace amd
tranquillity.” The city prospered; by the
minth century it held perhaps 100,000 people
and 20,000 houses.

The fascination with Chinese arts and
sciences persistidd Scholars and statesmen

continued to write in Chinese characters, even
though a Japanese phonetic system was. de-
vised, according to legend, by a Buddhist
named Kobo Daishi (774-835) To write in
Japanese was, in ascornful phrase of the tenth
century, to write as a woman writes. But a
woman of the court called lLady Murasaki
shikibu published, in the early 11th century,
The Tale of Gengi, Japan's first preat novel

Nature's Beauty Creates a Poetie People

The poet Kaido Maruvama and 1 agreed
that it would have been a fine thing to have
known the author of The Tale of Genji. We
talked of literature all through an afternoon
al Mr. Maruvama’s house on one of Kyoto's
old streets limed with brown wooden houses
and brimming with life. Az we enjoved a de-
licious snack of raw fish and =ake, the screech
of metal and the sound of automobile horns
penetrated the walls of the poet’s houwse
“Lady Murasaki’s writing was subdued, deli-
cate,” my host observed. “In her time and for
hundreds of vears, the full beauty of nature
wias touched and expressed by the Japanese
aristocracy. No o longer, alas, are things so
simple. But poetry survives.”

Mr. Maruyama invited me to join him a
few duvs later at a temple called Jinko-in to
meet some of his students, I may have expect-
el 1o encounter languid vouths in soulful
communton with the ocaks and pines and
splashing wuters inside the walls of this
temple where o 19th-century poet named
Rengetsu hes in her grave. But when [ armived,
I found a group of Kindly ladies seated on the
finor of a mom, industriously writing verses,

Their leader, Mre Misao Kuroda, ex-
plained that since they graduated from high
school together before World War I1 her
friends had been meeting twice monthly to
study the haikuy, a 17-svllable poem in three
lines. They studied under Mr. Marivamo—
anel before Him, his father, nlso a well-known
poel. Their sabject this day was Kengetsu

“Rengetsu was very benutiful, and she be-
came tired of the ceaseless attempts of men to
sedduce her," Mrs. Kuroda told me. “So she

Lodestar for o budding nation, the 3 i-foot-high bronze Buddha at Todad-ii, a
termprle in Nara, rose in the eighth century, 200 vears after Buddhism arrived from
Ching by way of Kores. Emperor Shomu promoted the faith as a state religion,
helpihe 1o set 8 prowing [npan on the path to achievement

Nativeal Geographic, June 1976






left the world and came here (o Jinko-in. In
the peace of this place she wrote poems about
the beauty of nature and the sadness of life.”
Forms by Rengetsy, written in cdbgraphy as
fine as the bones of a thrush, were framed on
the walls of the temple.

When Mr. Maruvama armved, bhe read
alowd some of his puptls’ batku—they hard
been mixed together, unstgned, on a wooden
tray, and the best had been chosen by vole
hefore he arrived. My host hid learned that
| =ometimes publish haiky in English, and 1
wits uriged 1o write something about Renpit-
s, amnd about the temple, which has o hne
stand of oak trees. [ wrote this

What oaks remember,
princes were cul down o lose;
Renpelsu's |'.'.-:.:r.'f_'|.

Those Jlapanese who believe that art is the
child of time often remark that there 15 no
longer enough time to chape artists a= they
should be shaped. In former dovs one begin o
career as a child; today the begmnimg 1= usu
ally delaved until age 15, because of Japan's

When beauty reaches great
subtlety, say the Japancse—as
in maple leaves breaching i
bambon fence or sty fivels

m & wooden Jdoor—they call
the effect
Fieglrainee] elevance

“shibui” meanmg

compulsory-education laws. Geishas, for ex
ample, who used to Sart their training at the
age of 6, now begin in thelr teens:

As | watched the gmshas of hyoto's enter
tunment districts, wearing silken kimonos in
elorous pale colors, dancing with parasol and
fan with wonderful grace, it seemed to me
that their ancestors could hardly have been
more pleasing o the eyve But 3 somewhal
erumpy @entleman in the theater seat behind
me did not agree. “That's nol 4 proper gesture
for Summeer Fireflv!" he would exclaim aloud
“Thev call that a well-danced Crigami? Ha!
But what more can voa expect? These girls
bemin oo lale ever to learn how to do things
properiy’

The theatrical arts of old Japan, partic-
ularly the stately No drama, still have power
over audiences, Since Sso plavs are narrated
in an archac fapanese that has about as much
relationship to the modern tongue as the lan-
giaee of Chaucer has o 20th-century En-
rrlish, this is no mean feal

My wife, Nancy, and 1 went one night with
o crowd to see, outdoors in the coartvard of

Waves of green lapping the

n b farm  (eight)
exemplily the lapanese iceal

slope ol

of henuty, Zen Buddhist mas-
ters teéach that a seeker can
findd the elernal In the simplest
nnite detul




Ryvoto's Helan Shnne, a torchht performance
featuring the celebrated No actor Himtiro

Katmvama. There was a palesvellow spring
Pot= of flame

burned at the corners ol the stare. and the
|
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rocds of the shrne rose oul of Che Dreligm
mto the moonhight

Both Nancy and [ forgot language and race
and place as the hvpnotic cadences of the
antique speech and the notes of the fute
merged with drums and the rhyvithmic clack
of wood blocks being struck together W crents
an are of feehing between audience and pli-
ers. Even we foreigners could feel that we
hatd entered Into that frapgment of emotion
that is all a living generation ¢an know of the

reperations that went betore
Music Demands Vigor as Well as Artistry

One who lives matter-of-factly in that
electric remon 5 the greal samisen pliaver
Vahicht Takeszawie Unhke the modern wes
shas, he did not begin too lite He began
plaving when he wat a chald, for il was th

tradition that samisen plavers should begin

their training on June 6 of their sixth vear

Now he is 65, though he appears 20 vears
vounger, and e has been nimed a human
national treasure by s government.™® Will
hee retire? 1 want to play until the dav I dhe.”
he told me “In that way I will learn some-
thing on my last dav, as 1 have on every other
'1il.} | have played the samisen.

We wert seatied] at a low table, with a doar
apen to the May sunshine
to be plaved on sunnyv davs only,”
Vi Takezawa told me "Rain affects the ten:
aon of the instrumént

'|||.]:'i.|i &1 DU, S0 -||||r||_'-.[ I

“The samiien

ol
v that it does nod

[he neck of the samisen 15 mther longer
than that of a banjo, and the-soundboard,
covered with toul catskmn on the face -and
dogskin on the back, 15 rather smaller. Its
three silk strings are plucked with a large
wvory pick; Mr Takezawn weirs out a pick.
an inch thick, o ten days, & samisen i W
months: His fingere rub AW RN the wood of
the neck. When he plavs, be wears a sumao

"Willam CGraves wrote of “Human Treasures of
MATIONAL GO0 ri

d
it Lhe Sépitismider 1070
|







's mirdle, so that the performance will
ol come only from the mana

LSt .|1' effort until one dies, that 15 th
nhtlnsop! which 8 musician must live
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and another Ja
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e The moment to strike with
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tvle of fencine with wooden staves Th
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Dalls Become Treasores, Nol Towvs
[ spent happy hours m the wonderfully clu
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makes armor [or dolls. He and his son, No
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Sushi 15 an acquired taste. Say “raw fish”
o an American, or indeed almost any non-
Japanese, and yvou will be rewarded with a
grimace; But ket the same person place a
morsel of absolutely fresh, uncooked salmon
roe, blusfin tuna, or abalone in his mouth;
let him chew with an open mind, swallow
with nonchilance. You will have made a con-
vert. Sushi (raw fish with nice or seaweed,
made up in bite-sizerd morsels) orsashimi (raw
fish alone, dipped in sov sauce laced with the
virile green horseradish of the country) are
amomg the world's great delicacies

As with many things Japanese, sushi long
aga had its nature and its mits defined. Some
people will tell you there 15 only one way to
make it, that only certain things moke sushr
Not so, save Koji Sugmimort. He prefers o swim
agninst the tide, to be creative, to experiment
with new tastes. He is building up a clientele
of canoelasts

Painter of Bowls Seeks Visnal Harmony

I have no doubt that there have been men
like T4-yvenr-old Kakko Hisamatsu tucked
away in the dark ateliers of the city ever since
the art of potteryv, one of the glones of Japan,
was introduced centuries ago, | found him
with his two assistants in a loft in the potters’
quarter of kyoto. They were applying a glaze
mucle from powdered stone to raw clay jugs.
On Mr. Hisamatsu's low table was a thick-
el of paintbrushes, a maze of paintpots. He
showed me an urn his father had made for
the export market between the World Wars;
vermilion and @l it looked very much like
the vase in which my mother keeps the dried
pitals of the roses she has been given since
before her marriage in 1904,

Mr. Hisamat=u showed me some of his own
work—shallow teabowls for summer, deeper
anes for winler, vases, urns. For each piece,
he receives 2,000 ven (about 57) or lesz from
a whaolesaler, aml sometimes =ees them in
shops priced ot 45,000 yven. “Some famogs de-
signers get as much as 100,000 ven for a single
teabowl” he remarked. “I'm not sure what
the difference 15"

As a vouth, Mr. Hisamatsu dreamed of
hecoming a painter. “The temptation to go to
Tokvo and paint wias great, but | had all the
reasons A Japanese always has to reman
where | was, s0 | remained,” he sad

With a shy smile he produced a notebook

Keepers of Japan's Past

containing the drawings he does for pleasure.
He riffied the pages with his old hand, and
birds, flowers, landscapes, the faces of Jupan
leaped to life, ke memories passing through
the mind before sleep. “One has to keep one's
eve in harmony,” the artist said. ¥l go often
to the temples to look at the fowers, to
remember their colors exactly”

The traveler in Japan will often hear that
word—"harmony,” or wa in Japanese. It =
inscribed on temple gates, and on Japanese
minds; it is, muny Japanese have told me, at
the verv center of their idea of life

As nearly as I can understand it, harmony
hns to do with the proportions of things, and
with their Htness. Une sees it in the architec-
ture of the temples. but also in the perfect
proportions of the grav-thatch trapeeoidal
roofs of country houses in the folds of verdmnt
hille. Rénpgetsu acted harmoniousiv when she
fedd from her seducers; Mr. Hisamatsu too
saw hiarmony in accepting hiz ot in life.

A very famous artist, the woodworker Tat-
suaki Kuroda, beld harmony in his large
hands, like those of a greal pianist, It was
an unbelievably framle wooden ten container
with a lid so perfect that it could not be recog-
nized as a lid until it was removed. *1 have
wiited four vears for this wood to dry before
working 11" he told me “Now it will take five
vears to apply coat after coat of lacquer and
to dry it properly, In all, pieces like this can
tuke 10 or 15 vears. 1 am over 70, and with
all my other work 1 have had time to make
only six or seven of these, and I mayv have tme
for only one more.” Then he smiled broadly.
“But what is that? he asked. “The cedar tree
froum which | took this wood required a thou-
sand years to grow!”

Floor Mats: Key to Proportions

That is harmony. 30 is the casual way in
which the potter Toen Murata, showing me
his clean, simple works, revealed something |
had never known: that proportions in o clas-
sic Japanese house, from bowls to flowers to
the pattern in a kimono, should be i har-
mony with the tatam matl These soft foor
coverings of woven rushes are, in Kyvoto, pre-
cizely @4 5 centimeters by 189 centimeters. In
Tokvo, the mat will be 84 centimeters by 174
centimeters. A Japanese will say of 4 house,
it 1% a so-many tatami-mat house, to fix its
proportions. “In a Western house my things

B4
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Mokissen Amano, an artist who piints on silk
with the Yuren dveing technique, producing
the famous fabocs of the cty, His pamtings
e made mto kKimonos, one of a kind, and
they are worth a queen’s ransom. He spilled
of @ tiable a brilliant cascade of silks—hblue
[k of Jongquil—on which he hasd
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Shicemi Shinka

masterly way in
Yoshhirg, ¢an mix dyves to
achieve the precise hue wanted, spoke the
central truth about his craft, and all others
“In the end. it is the ereativeness of the hand.”

he told me “The craftsman ‘must hove ey
el hieart i harmony. 1

retader can worry gooul money, but withouwt

1 wholesaler and

craft there would be no wealth for anvone
Temple Bells Span Time and Space

Un my last dav in kvoto 1 went to the ITwa
awd Bell Poundry to watch the making of a
new temple bell Chutside, in the spring rain
wells, like a pro
monks with shoulder= hunchied
agrinst Lthe downapour. Withon, o bov stood on

A precanous perch above the foree, throwing
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Ayoto oays Happy New Year
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HICH TO CHOOSE!
W""..-;--- lotus moot, black
bheans, radishes? These

sl F 4 i
shoppers select vegetables o

1 | "
i coinked ahead so their holi

II] L | | bi¢ leisurels 1.51'.'”
pockethbooks jingle, thanks 1
vear-end bonuses granted to
all employees
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POt teamed e wincl
Lhi mn of the b Vil
shape into small round caki

LR II I frpd el vid ""'.'IIIZ Li

New Year dish (rnght

With all the excitement
Wiesterners wsocile  with
Chnstmias, o [npanese family
gFreels e nrst ol _:.l]':ll.lr"-
Children don new Kimonaos
and share in the sake toasts
At tabl '|||'_ hnil porey and
prawns (lower right), deli-
cious omens of happiness, 1
omeE cim f- ||'|:!'_|.I hit ":l.:i
encls with non-tradditionil 1ce

cream (helow)

Ve avs Hapopy New Fed




URRY. THE GOLDS WAIT
Priests rush offerings of rce

cakes to the altar hall of 5
shinto shrine, There neat labels
identify each donor family for all
to see (below). Shinto, the native
Japanese religion, téachkes that the
gods descend [rom heaven during
festivins to reside i the cakes and
in obgects of worship such as a
mirror of a sword. In the tolerani
X of thealogies that is typical of
Japan, many Buddhist fumilies
visit Shinto centers 45 well, such
asthe famots Heban Shrine (inght)
For good luck, celebrante by
lortunes scratched on white pa-
per andd e them, hke blossoms
to hare-branchied trees

Ihe shnne rose as a reproduc.
ton of the foirst impertal padace of
Kvoto in 1893, commemorating
thwe 1. 100th anmiversary of tha
cityv's founding. Five months aeo
it canght fire, the Gte of many
wouoden shrimes throuwh the cen
turies. But as alwayvs, Kyoto will

restore ifs heloy |_'-:J Lreasurm.
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Kyotos
wonkaday
wonld

INE KIMONOS and
kotos oo back on thelr

shelves: out come ovieralls

anct smocks Commuter
lrams screech pnst milis tha
UM ONCce More. Mew Year
Kvoto settles

15 e LI
back to busines:

Hul normal does not mean
Z-'._Ell' T |. |'||.'|||';;5!|'='
the vear Japancse will poass

at the hundreds of pilaces
LT andl temples such as
To-11, with its five-storyv noeod;
(left), There they will nourish

i -Sfnse of thesr own iclentity
as 4 people. In Kyvoto, vesterday
does not die, and the futone
Uwavs beckons with the



SRR : . s WE CELEBRATE the Bicentennial
NEW GEOGRAPHIY K Nt o

I{{””"\""':- — tribute with four new, all-American

boaks [or 197 reach lavish
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_ " e2t wilderness travelers—I1 9th-century  ad
'() l ll venturer, mituralist, and writer John Muir. A

rugrer] sort was John o' Mountains, tough

enoueh W ride a hurthing avalanche half a

pxperience. Yel he was gentle, believinge the



A\ (ounder of the Sierra Club, Muir cru

From towering Yosomite olilfls o livine
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national torests, sparked a nationwide aware trides the wilderness he helped preserve,
ness of the value of wilderness, b [ | =3 I} i Ehis stymiuny Bew DooR. the |

the sequanas, and popularized the science of [our pecud Pubbicaton



ecoloEy. Andd now Lhis remarkable man wialks
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nEers, 1he Klondike tragl echoes with ex
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nloits of prospectors past and present. Bush
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hiermitts, Eskinus, Alegts. ared Indians  all
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aericulture, now a bie business in whal was
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The 1976 Thunderbird

Discover Th:.u'n:lerhml's incredibly smooth, mnﬁnmlhi: ride...
its truly impressive array of luxury appointments.
Choose from three Luxury Group editions or design your own
from a wide selection of colors and trim. Thunderbird.
[t's unique. Ask your local Ford Dealer to show you.
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Report from a devastated land

HEN DISASTER STRUCK GUATEMALA in February

g three-man Mallional Geographic team rushed to the
shattered republic 1o bring bBack this month's dramatic
report. Senlor Assistan! Editor W, E Garrall, photographing
Guatemala Citv's ruined Church of Cearrito dal Carrman
(below), had “never sean such 1ofal destruction” in a
globe-spanning carser Thal has included covarage of tha
1964 Alaskan earthguska and the war in Vigl Nam. Yet
amid the ruin, Assistant Editor Bart McDowell (riaht) en-
courtlered "enomous Kindnass” as he louraed the nation
with his sleeping bag and tape recorder. “For three days |
nevar hag o pay for food or a place 1o sleep —peopie |ust
offered.” Saueezing b a heficopter. photographer
Roberd W Madden [below, right) hitches a nde to a vil-

lage \solated by landsiiges. He was louchad Dy e  reso- : .-

lute courage” Guatemaians axhibited as they confrontad vy

thair 1orn lives and homes. In montha tocome, your friegnas i - I. ‘ ‘
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The 5Xx-/) Land camera
does things no other
camera can do.

You can focus from mim-
ity to 10.4 That’s closer
than yvou can get with aimost
any other camera in the
world without a special lens.

An arrangement of
MIrrors mside gives you
through-the-lens viewing,
so you can focus and frame
your picture precisely and
know that’s what youll get.

Press a button. A 12,000
rpm motor propels the

gl S ]

Wl von Jond r.'l."-'|_| b phe

e POl T

i P |'.”.II Il-'-llll.l.ll L8 Illll. rl".'l_l.l'l-'ll 121

with
SX/0.

already developing picture
into your hand, hard and
dry. There’s nothing to peel
or throw away. In minutes,
you have a big, beautiful
Jvs" x 348" color print.

In davhght, an electric
eyve automatically reads
the hight and sets the
aperture and electronic
shutter speed for you.
When vou take flash
pictures, if voure shightly
out of focus the sophisti-
cated electronic system of
the SX-70 will correct your
EITOr, S0 YOuU won't ge
washed-out or too-dark
pIcLures.

The finest camera
Polaroid makes, the 5X-70
has a velvety chrome finish
and a penuine leather wrap.
[t folds into a flat elegant
shape, to it into a pocket
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We're working
on a string again-
this time made of glass.

At TE Lahoratones, we're
sending pulses of laser light
through glass fibers thinner than
i hiiman hair. Its a revolutionary
way of transmitting enormous
amounts af information

Cilass Aber cables will replace
thovusands of mules of heavy cop-
per cable and do g betier joh
F hev'[l carrs |r|'I"I'IIIiI'-:iII.'_-
hundreds of phone conversa-
lfons, dozens of TV pro-
prama ond the en-speed
data-talk of computer
[he telephone wires thal come
mio vear bome will be able o
tap an immense miormation net-
work. | ne possibilites? Video
phones. Video  shopping. Much
more V. Honking, library and
sgcurity services, The classroom
at horse.

Gilase cable i3 the futare of the
telephone,

And It work:




The Natienal Audubon Socety proudly announces . . .
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Albert Earl Gilbert’s first work in the series of four colored hand-engravings.
Each engraving signed and dated by the artist,
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S+l CENTURY AND A HALF AGO,
b john James Audubon bﬂgan
creating his renowned “Birds of
America” engravings -a landmark art col-
lection by any measure.

Now, in honor of the 150th Anniver
sary of that historic event, the National
Andubon Society will issae its first collec-
tion of hand-engravings in the Auvdubon
tradition: The :"'rb.n;llm'r.'rzl'rlm.'ﬂf Coller-
tian of Americian Bird Engravings,

The collection will consist of hand
engravings portrayving four of America’s
most impressive birds. The American
Baid Eaple. The Screech Owl. The Cardi-
nal. The Blue ay

To create these hne engravings, the
Mational Audubon hociety has commis-
sioned Albert Earl Gilbert-one of the few
living artists whose works are considered
worthy to stand beside those of John
Jlames Audubon himself.

Fine engravings in the Audubon tradition

In creating the warks for this collection,
Albert Earl Gilbert will Follow the method
used by [ohn James Audubon to produce
his famed engravings 150 years ago.

Working directly from lite. in the
woods and felds of America, Gllbert has
conceived and created his designs-por-
traving vach bird in authentic and exact.
ng detail

Then the master engraver personally
selected by the artist =Y ves Beaujard —will
take Mr. Gilbert's original art and pains-
takingly harnd-engrave the master plate.
And after the Hrst engraving is taken
from this plate. Albert Earl Gilbert will
add lifelike colors to complete the work
Master craftsmen will then apply thece
calors-one by one-to each subseguent
ENEraving

This method of engraving - considered
by Audubon himselt to be the only cor-
rect way to create a fine bird engraving -
12 almost a lost art. Indeed, very few
hand-engravings of any kind are created
today because of the time, skill and care
that must be devoted to them.

Yot the result is well worth the effort
For each engraving is a work of stunning

beauty. A work whose strong, forceful
lines, visual depth and vivid lifelike color
can be compared only to the priceless
“Birds of America” engravings completed
by Audubon and his engraver a century

and a half ago

Individually hand-signed and
custom-framed

[o assure the guality of each bnished
engraving, Mr. Gilbert will personally
examine each one in detail. Then, when
completely satished, he will hand-sign
the engraving.

Hand-signing is often a key factor in
determining the future value of an en-
graving. For major works that bear the
artist’s personal signature are highly
-_-uught after by collectors as time BOeS O,

Each hand-signed engraving, moreover,
will be issued in an exceptiomally hand-
some black and gold hardwood frame -

ready for immediate display in the
owner's home
A strictly limited edition

Each engraving will be issued in a single,
strictiy limited edition, After the edition
is completed, the master plates used to
create the engravings will be desiroved.
And none of these hand-engravings will
ever be isgued aeain

There is a strict limit of one collection
per subscriber. The total edition of each
engraving will exactly equal the number
of subscribers, plus two for the National
Aundubon Sociely's private collecHon

Subscribers will receive their enprav-
ings at the rate of apprntimnm]'_-,.' one
every three months-and will also receive
a year's complimentary Family Member-
ship mn the National Audubon Society
upon completing the series. The issue
price for each framed engraving ie $120,
payable in three monthiy installments.

Subscription deadline: June 30, 1976

[0 subscribe for The National Awdithon
Lociety  Sesiiccentenmial Collection of
American Bird Engravings, simply fill out
and mail the application at right. But re-
member that your order smust ke post-
marked by Tume 30, 1974, to be accepted.

Subscription Deadline: June 30,1976

r'-'--"-'-'-'-'-'------H-—“l—h'ﬁ—hw-i-ﬂ-------------1
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THE NATIONAL AUDUBON S50CIETY
SESQUICENTENNIAL COLLECTION OF
AMERICAN BIED ENGHRAVINGS

The Franklin Mint Gallery of American Arl
Franklin Center, Pennsylvania 19091

Pleave accept my subscription for The MNa-
Honal Awdubon Sociely  Sesquicentennial
Collection of American Bird Engravings,
contlsting of four hand-engravings, individ-
ually signed and dated by the artist. These
works will be issued to me, mounted and
framed, at the rate of approximately one
every three months

| need send no money now. The issue price
of $120.* for each engraving will be billed
to me at the rate of $40.* per month for
three consecutive months, beginning with
the shipmunt of each wirk

*Plus my etate aeles foa
by b
Mirs
Mhliss

Address

City

State, Lip -

Sigrature,.
All I-I.|.|.l-|..'|'|l||l.l|l|ﬂ e siabirEid Bii dllLErptance

Valid only if postmarked by Tune 30, 1976
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Four limited edition hand-engravings
in the great Audubon tradition.
Individually signed by the artist

and customi-framed.

E

The artist: Albert Earl Gilbert The engraver: ¥ vea Beaujard

Alberi Earl Gilbert has devoled his entire career 1o portraving
wildlife. Today he is considersed by art critics and naturalists
alike o be ane ol the world's most beilllant wildlife artiste His
works are-exhibited in The American Museum of Natural His-
tory, The Tield Museum and The lllinois State Museum, and are
inclided in the premanent collections of the Natipnal Audubon
bockety and The National Wildlife Federation. In addition, his
wiork has appeared in the Encyclopedia Brittanica, the World
Book Encyclopedia and The Audubon Handbook of Ametfcon
Birds. Wriling aboul Albert Earl Gllbert's work, Dr. Douglas
Lancaster, Director of Comell University's Laboratory. of Oh-
mithology, said: “Gilbert's rare craftsmanship, his attention to
dotail and o accuracy of bird form and posture. coupled with
his scholarfy interest and broad knowledge of birds, have
eitablished him as one of the world's leading bird artists’

Yves Beavjard = one of a vaniching kind of handcraftemen—
the master enzraver. Beaujard received his art training at
the famed College Estienne in Paris, the only school of s

kind In the world. Shortly afler graduating, Braunjard was
awarded a commisston by the Govermment of France to create
p aeries of official postal stamps. Because of hi= outsfanding
work, he was then recommended for a position with the United
States Banknote Company. where bhe created engravings For
imporfant currency issues. Beaujard joined The Franklin Min

Iy 3972 as a master engraver, and has since been responsible

tor ome of the mint's major warks of art. Among them are
the VWihite House Histoncal Association Presidential Plates, bor
which he has received the highest acclaim from art critics and
collectors alike

THE FRANKLIN MINT GALLERY OF AMERICAN ART

Franklin Center, Pennsylvania 192091

Fhe Blue Jay :



How to save hours when

there isn’t a second to waste.

A hen life depends on receiving blood guickly filtering can become a ntal bottlepeck . Now, those delays
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In honor of the patriots who struggled to make America free,
T'he Philadelphia 76 Commission proudlv announces the Official Collection of

T he Revolutions Most




Memorable Events

| menca was forged in the fires of
H adviersity. It was bormout of the
trawail of the American Revolu-
| tion, A time which tried men's
souls. When defeat seemod
always at the door. When each
day demanded brave new
sacrifices.
Yel, through nearly seven years of bitter struggle
a rag-tag army of often ll-clothed, half-starved, and
hali-irozen, paimots kKept alve the dresm  of
Independence. When at last the day of deliverance
came al Yorktown, It was more than a victory for

musketry and arms. It was the tnumph of the:

burning determimation of & People to freely shape
thelr Own destiny.
The unprecedented philatelic event
dedicated to The Spirit of 76.

It is therefare fitting that on the eve of the 200th
Anniersary of the Declaration ol Independence,
the United States Postal Service will issue a unique
and superbly detalled set of four sheets of Official
United States postage stamps recapiuring The
Revolution’s Most Memorable Events. It 18 the first
stich st of sheets ever msued in our Nation's two
hundred vears. As such it s certain 1o command the
special patice of collectors everywhere; and es-
pecilly of Amendans now rededicating themselves
o the spirit which led our Nation (o greatness.

The Revolution’s Most Memorable Events will
portray the four episodes which will always be
revered as symbols of courage and determination:

The Declaration of Independetice, 1776, for
which patriots pledaged their lives, their fortunes, and
thasir sacred honor

The Crossing of the Delaware, 1776, the effort so
daring and so unexpected that it brought dazzling
victory at Trenton and saved the army at & time
when the Britsh thought it was crumbling.

Winter af Valley Forae, 1777-1778, theough which
the ragged, pootiy-equipped army of clitizen-soldiers
was hadd together in the lade of stareation and
wretched weather by the spint of liberty,

And, The Surrender ar Yorktown, 1781, the fmal
British dsaster and greal patnot {riumph which al
last proved o Great Betan that her American
Colonies were (o be {ree and independent states

The spint and substance of these epic events will
e cantured. by the indindual sheets of postage
stamps reproducing werld renowned maskermeces
by the great artists John Trombull, William Trego,
Emanuel Leutze, and Eastman Johnson. Each sheet
will be of an onprecedented format created
expressly for this series, Individual stamps, five
within ahch sheet, will depict detalls from each
heroic painting. Together they will help form the
emtire masterpiece n all s brillance

Available to vou: the First Editions.

Oxr Natwon's leading citizens and distinguished
philatelnts from every corner of thewarld will gather
i Philadelphia on May 29, 1976, to inaugurate The
Revolution’s Most Memorable Events. At special
ceremories on the opening day of the histonc ten-
day International Philaelic Exposstion, Interphil ‘76,
first editions will be officially-certified by the
coveted, one-day-anly, First Day of [ssue postmarks
ol the city where America was born, These Qffcial
First Ecitwares wall be but & smail fraction of the total
mumber af sheets eventually avaiiable 1o the general
piibhe affer that day ar other post offices.

For this historic occasion, the Philadelphia 76
Commission has appointed the world-renowned
Fleetwood Company to issue the first edition of The
Revolutions Most Memorable Euvenis in one
complete collection of tour matched First Day of
Issue Panels. The first ane hunedred collections have
beer reserved by the Cominission for special
nresentations during the Bicentenmal year. ‘And,
becauss of the National importance of this issue, the
Commission has also authorized Fleetwood to offer
dentical collections to Amenca’s citizens.

A truly impressive and historic series,

This is the only collection of Farst Day of lssue
Panels ever dedicated to so monumental & themae.
Ax befits such a series; it will be extraordinary in
every respect. Superbly detatled and nobly com:
pomed, each panel s inspred by an historie work al
att: "The Reading of the Declaration ol In
dependence” and the “Surrender of Cornwaliis af
Yorktouwn™ by the frieze encircling the Rotunda of
the United States Capitol, painted m fresco by
Brumidch. “The Hessian Surrender at Trenton,” —
miathe possible by the Crossing of the Delaware — by
John Trumbull's masterpiece in the Yale University
Art Gallery. And “Washinglon at Valley Forge,
17787 by Brumidi's lureite in the Mational Capitol.

A deluxe presentation portfolio
will proiect and display the collection.

Citi#zens who take advanfage of this opportumty

tor acgudre the Official Caollection of The Revoluiion's
Mos! Memorable Events will also recaive, withoal
additional cost, a handsomely bound presentaton
portfolio, To enhance the histoncal and educational
value of the collection, an authoritative refergnce
gquide will be included to descnbe each ol the
masterpleces represanted m the collection, and 1o
detail the lasting sgrificance of each event,

A single, officially imited, edition.

The Revolution's Maost Memorahls Events will be
wsued only once—on the precise Fust Dy of Issue,
orly 4t Philadelphia, and only bs a complete
collection. Thus, the first ediffon will be forever held
tor the exact number officiall-postmarked on May
249 1976 The olheial ssue price for the complete

e — — — — — — — - — — — — — - — T— - — — - — — U T T TN TSN N S ST ——— — — — — C—— c— —" — —— T — —r— — i — —  ———— i, e, e e e 1

collection s 335, and not more than three sels may
be reserved by any one collectaor,
A collection of timeless signilicance.

Thie Dificial Collection of The Retaluron's Most
Memuorable Etenis deserves a chenshed place in
vordr homat. It will constantly revitabize the memory
al the sacrifices which were made (o secare our
hberties, and relmdle the * Spirit of 76 for vou, yaur
childran, and thewr children for generations 1o come,

Prompt action well-advised.

This Is the andy time that The Revalution’s Most
Memoroble Events can ever be iszued. Td bacome
one of the select graup of Amencans who will be able
10 acquire thig inspiring collection, your reservation
must be malled promptly: Bequests will be honored,
subject 1o availabiity, in the exact sequence
received. All apphcations should be sent directly to

The Fleetwood Company, 1 Umcover Center,
Chesenne, Wyoming B2008,

—— —— — —— h— ——— — — — — — — — i c— i c— i i e— v |

RESERVATION APPLICATION
THE QFFICIAL COLLFCTION OF

| he Revolutions
Most Memorable Events

Lirrtif: Three collechions per subscriber,

. ME
Flestwond
Cheyenne, Wiporming 82008
Please sccept my reservation o Complete

Collectionizl af The Mevolutions  Most - Memorable
Fremnds The collectaos wall coosat of ower Oflcial Fiest Day
of Issue Panels 1o be zent tome approcmately-eght weeks
after the Ciiwcial Ferst Day of Baue date, Mag 29, 1976 Tha
eiffictal ssue price =535 lor each callection, whh [ desira
10 pay ag Iolows

O 1 enclese my remitlonce of § 335" pant
coflec trom) a8 fasrreist i full
1 | prader ba have the foll amount of 535 loreach coBection

| st reseratrieh o haraeed 1o mive credil card ac comnt bishow

O MasierCharge L BanlcArmiricard

] American Express

Credlt Card Numbe

Espwrataen Date
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An inspiring and timelvy
Official First Edition
Collection
which will rekindle for vou
the Spirit of 76
now and in the future.
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Massive, concrete arteries: do they
nowirish the city core? Or drown it?
In pollution, congestion, noise,
wiiste! Which? Each is partly true.

An urban [reeway does encourage
extra traffic. Concentrates it. Attract-
::15 commulers away from other
transit systems. And fresways impose
other costs, (oo, Building them can
dislocate families, change neighbor-
hoods, promote urban sprawl, con-
centrate nose and pollution, deface
skvlings., “Frecways,” many say,
“make a bad problem worse!™

On the other hand, urban (reeways
facilitate fast, safe, comfortable
movement around [-C"-'t']'.l -gdoor o
door—for service vehicles, emer-
gency vehicles, du.']l'-.-'::";.' trucks. taxis
and automobtles. And buses. They
promote more use of inner-city fa-
gilities: theaters, cathedrals, mu-
seums, art galleries, concert halls,
stores, stadiums. And freeways let
urban dwellers reach suburban jobs
—conveniently, guickly-—and out-
lyving zo0s, parks, golf courses, Free-
way proponents say the benefits out-
weigh the drawbacks

Which way shou

First, let's recognize that no one
m-.-d-_ will salve all a city's needs. We
can't ignore public transportation {or
those who need it: the old, young,
handicapped, poor. The auto-less,
Ihiose who prefer it. In some places
mass transit meons subways or ele-
vated trains—in most. it means buses
running on ity streets and fre¢ways.

{ we Eu'."

We must provide those freeways for
buses and [or truckers, commuiers,
service people, business (ravelers,
shoppers, tourisis—just as we must
have pipelines and air transport, ra-
roads and waterways. Each mode
must be given proper consideration if
we are to have a well balanced, total
trapsporiation system

L L LR T BT F

"'.'. i
Caterpillar machines are used to build

ard maintain transportation facilities Mﬂ-ﬂn
(] .é'

of all kinds, from roads to airports. !

We believe a [irst-class transporta-

tion system necds all modes.

There are no
simple solutions.
Only
intelligent choices.

m CATERPILLAR
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Bran may be the richest source of food tiber
in the American diet. - 5

Food [Lher's importance fo o
nutrition s rapidiy gaining
recogrition. But we've
Krowm for years thol
Relloggs fiber-rich cereals
help the dlgestive system
reguiate i{seir,
Sources of fiber

Generally speaking, food

Jeberr 15 found in frults,

vegelables. and whole grains
Bl many Americans don'
eaf these foods (n guantiny
1L MOre.

S0 wilie there are
many Amertcan foods
wrlth Sone fiber
conteni. there are few
thart are fiber-rich
Kelloggs™® All-Bran®
and Bran Buds® are.an
exception, for bran (s

one of natures richest
sources of food fiber
How mueh fiber is

enough?

The elinlral
evidence isnt in. But
werhal we do Enow so
far suggests thal
marty Americans aren’t
gelting enowugh fbwer (n
thetlr mormal diet.

If vou're concermned
about food fiber and
your health, consider
adding Relloggs
flber-rich cereals to
your diel. They have
an henest wheat taste
that stays crunchy
trt milk.

So take your cholce—
All-Bran, In stiredded
Sform, or Bran Buds,
morsels of bran with a
stightly sweeler tasie,
They're one of the nm&q’
sources of food fiber avdatlal
o Amet{ca s,

Braf, fhe ouler ToueT ol Hhe
-II-I'I].'*.r"'ll'l_l.‘ulﬂl-' 1l "|_J'|||l-"'
i I|I"||-"—'|'|-'-_'-'|:I.I |I|_'-|-II
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Remember when you were

in such a hurry to grow older?

W . =

At the ume, thirteen seemed like a silly age
1t was so. . yourg.

And since growing up was taking so long,
vou decaded to hurry nature along, and become
Verv Mature instantly

As it turned out, the vears didn't need any
hurrving at all, The girl above trving 1o look
ltike 3 Woman 1s notw 8 Woman-—and probably
wondering, like vourself, how she got there so
LAST,

You can’t postpone the future.

It all that tme can fly by so fast, imagne
how gquickly the next several yeurs will pass.

That's why we'd like to urge vou to get ready
for them.

And that's where Metropolitan Life can
help.

We don't just insure your life. We
help insure vour future.,

Let’s say you re planning to send your
children to college soméeday. If you take out
vour own Metropolitan policy, that can help
pay lor L.

Ur mavbe you've chosen a career instead,
and vou have an eve on & business of your own

sormeday. Your Mvetropoliian msurance can
help make that possible, too.

And, of course, men aren't the only people
who retire. Women do, too. Your Metropolitan
insurance can help make a secure retirement
possible, 100,

In fact, two out of everv three dollars we pay
out in benefits go to o policvholders to help
pay for ther future.

She who hesitates
pays higher premiums.

At Metropolitan Life. we insure over forty
mullion people. We've been helping people
prepare tor the futare for 107 yvears. But while
much has changed over that time, one act
about personal hile insurance is always the
=l ITIEC .

1 he sooner vou begin, the less it costs every
yesir,

See yvour Metropolitan representative. Soon.
Because the future gets closer every minute.

%2 Metropolitan

Where the future 1s now



PAINT ISN'T
ALL IT’S
CRACKEDUP

TO BE.

Consider these guaranteed alternatives...

Whether the exterior of your home is old
paint, stain or new wood, the finish you put
an should do tweo things: Look beoutiful ond
stay that way. That's why, betore you settle for
ardinary housepaint, we'd like to show you
some guoranieed ways to do the job beiter.

It ald point's

your problem, the
answer is Olympic
Overcoat —the
ocrylic latex coating
that goes on easily,
covers almost any
surface in a single
coat ond dries
guickly to o beouti-
ful Hlat tinish that
lasts and lasts

Olympic guorontees you |l like Overcoat
better than anything you've ever used. Try it.

It you're not convinced, return your tirst gallon
and any un-opaned cans fo your dealer for
a full refund.

Solid Color Stain:
For the mellow look.

Qlympic Solid Color Stain combines mellow,
rich color with lesting protection. Rich in
pigment, it hides beautifully —usually with
a single coat. But, rather thon forming o thick
film it penetrates; lets wood breathe. We
guarantes to refund your monay or provide
replacement gollons at our option if Olympic
Stain ever crocks, peels or blisters (except
when caused by a breakdown of the previous
paint film). Our guarantee does not cover
labor costs.

You can get the same mellow beauty, the
same remarkable guarantee — plus fast-drying
ond eosy woler clean-up with Olympic Acrylic
Latex 5olid Color $tain. Look for the blue con.

Semi-Transparent Stain:
For the ultimate

beauty of wood.

Olympic Semi-
Transparent Stain does
the most beautiful thing
you can do for new
wood: It highlights the
grain ond texture,
enhoncing wood's
oppeoraonce with sott
color thot weathers
grociously. Rough or
smooth siding, decks,
fences, outdoor furni-
fure—you name It —
if it s wood, nothing you
can use adds the some subtle beouty and lasting
protection you get with Olympic Semi-Trans-
porent Stain. I, too, is backed by the Olympic
Stain guarantee

For stroigh! answers to any gquestions you
hove agbout finishing your home, see your
Olympic dealer. Look for them in the
Yellow Pages.

OLYMPIC.

Olympic Stain

A division of COMERCO, INC. &
Dept. C, 1148 N.W, Leary Way
Seattle. WA 98107 [ 206) 789-1000

Olympic Overcoat or Olympic Stains.




-perked.

§you started with the fresh-perked
ofo! ground roast coffee, froze it and
vedl the ice, you'd have 100% freeze-
ied coffee that looks and smells
like ground roast. And tastes
Tfresh-perked. You'd have Taster's
Choice® Freeze-Dried Coffee. ..

Regular or green label
Decaﬂainaten_:l.




At TWA, being the best
isn‘'t everything.

T 1qard &
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Why 700 islands are better than one.

When nature made the Bahamasacounfryof  nameslike Cat lsland, Crooked Isiand and Rum
700 islands, she put just enough sea between our  Cay. (Even our islands have islands that you can
islands to make every one different. sail to in a Sunfish. )

There's exciting Nassau/Paradise Island with Because we have more islands, we naturally
cabarets and a casino. Swinging, dglittering Lucava  have more beaches. More golf and tennis. More
with restaurarits and night life that won't quit. And  water sports. More fish to catch, Mare of
rustic, sporty Andros, everything you go to the islands for. And wherever

There's seafaring Abaco where they still bulld ~ vou goin the Bahamas, our people are as warm as
fishing boats by hand. Idyllic Exuma. Elegant our sunshine. For reservations or our 24-page
Eleuthera with pink sand Bahamas Fact Finder. see yvour travel agent. Or call
beaches. And Bimini, the “.‘ n ° us toll free at (800) 327-0787

o

fishing capital of the world. ay e , With 7} islands, you can bet we
And nice, quiet islands with h--‘-ﬁ-‘,"1 a have the right one for vou

Bahamas. The country of 700 islands.




You cant bite back,
but you can fight back.

You may not know what we
know about the world's 2,700
kinds of mosquitoes.

We know that only the female
bites.

50 years of research has
enabled us to find a unique
combination of active

ingredients that is

mcredibly ettective against

We know that if fed on mosquitoes, flies, gnats an
blood, she can lay over 200 mth]:? annoying :$5 -
eggsinasingle rpid—afte Moon. INSECT Backwoods or backyard
~ We know she’s look- - is no place to find out
ing for you. And she fePELLENI yvour insect repellent doesn't
always seems to SPRAY work. Count on Cutter.

find you outdoors,
enjoying yvourself,

We know how to
stop her.

We're Cutter Labora-
tories, developers of
Cutter Insect Repellent.

Cutter
Insect Repellent

Incredibly effective
f ﬂ.*l! “h

——

T wl
ifie:  RSECT REPELLENT

. ' E
- = - =
B . ==
H B e e
-

new stick, cream, spray, foam
Cutter Laboratories, Inc., Berkeley, CA 4710 U5, A. Also available in Canada, * 1976 Culter Laboratones, Inc.
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Is time running out for the mighty condor?

Profile from the past, the Hunters bag them for trophies.  wvillage ceremiony dlso takes o
Andean condor has ¢changed Giuardians, hired to protect Ersly toll. A captive bird

little since prehustonc times puand birds on Peru’s offshore 15 swong from arched poles,
Beady red eéyes, hooked beak, 1slands, wantonly sloughter and Cashapampi's list-swinging
and white ruff mark the condors on the mainland. One  horsemen pummel it to death.
female. The paler-eved male iy A man bites its tongue out,

then others tear the cresture
apart for talismans. The rite.

now meaningless, apparently
began with the Spamish,
whio symbaolized

wiears 4 crinkled crest
Ciiants among birds that
v, condors soar on wings
spanming as much as ten
feel. Leaping from chiffs. &
condors nde updrafis destruction of
to three-mile altitudes P e e s M “w  the Inca's pagsn
attaining speeds of ¢ _-':,- Yo _ RERMUR S oW W e Y\ culture by killing
15 miles an how B, R N A : condors. Their
Wings flup sparingly, -l y cousing, the few
mainly for takeoffs surviving Californin
and landings, Andean condors, chng 1o
condors haunt consts and dwindbinge mountain
mountaing from Colombia retreats. Readers keep
to Tierrn del Fuego, ] tabs on these and
other endangerod

fecdhing mostly on
carnon,. Cnce plentiful, species by regularly
lurning to the

their niumbers decrease
ns humans encroach pages Of NaTiONAL
on their wild domim (FEQGHAPHIC

Now you may locate any National
Fl=IT1=]=] Geographic article from 1888 through 1974.

ﬂ m [ = F Entries 1n these two hardbound volumes —
. : plus 1970-74 supplement —show title,

"j' afc o author, ssue, pages, humber of pictures,
R |_.ﬁ'J l I — and map lst
.,] |, |I"‘Il‘:l"E'hIL '-'--":':1:-,-‘.* Write today for publications catalog,

—i

I’ I . e NATIONAL GEOGRAPHIC SOCIETY
- Nashington, D, C. 20036



Start your Hawaii
in style.

At the Ilikai.
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The Hikal, One of Hoonolulus finest hotels
Just at the end of Waikiki Beach, over
Jooking the Ala Wi Yachi Harbor, And the
Hikai s the only hotel on Waikiks with sis
QW TENNS COUrts

Yo can cine ot the “Top of the 1T with a
| spectagubir view and exguisile contingntal
cusine, Meht life s there oo, with
enlertuinment. dining, and dancing in the

“Conoe House™ and “Opus Cne!

Tworisland, three-island, and Tour-shind
options can tuke you 1o more of Howadi,
stuving at deluxe Surf hotels,

, And for a perfect start,

the friendly skies give vou Royal
Hawaiion Service. with
Folyiesiin lood, exotic dninks,

j | Hawaiinn stewards. .. all the
L eV A e ntmosphere of the Islands
¥ iﬂﬂi Belore you plun

: o L d g
s il v L
i — vour Howaiian
i —" _'-_

= ; vircation, send for
Uimiteeds free “lhika
Hosel™ brochure,
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Treasures of the Atocha

You can shore in the romohoe
of the Atocho-gald ond silver,
rore  coins, unosunl  weaopon-
rv and artffocts. (See articls n
this issue of Geographic.)

Write: ATOCHA TREASURERS

Treasure Salvors, 633 Fronl SL |
Key Weal, FL 33040
AC J05/206-6533 |

Ll e Aarlemes [T W
PO Boa 27, Depr. M

Cilenvieow, 1L GRS
Mesie wizrd e vour free el © Hika Hodel”

Pt

NAME .
| ADDRESS.
|y

STATE I | o

Our little corner of the world.

v
UNITED AIRLINES

E'Inlg, F"ru.:lr:-nhnl 5 ":Ai'ﬂ'.ﬁu Liners crulse the Strail

of Magellan—every 2 weeks vear-round. Enjoy
this unigque and memorable = ELEI]E'I'[L-E‘ Swith

st 100 passengers, . on our 52-day Round South

Americavoyages from the West Coast. Or choose

a 2.3 week Sea/Air Holiday, cruising from Rio,
through the Stralt, to Lima. American Ships:

o L

Prudential Lines, inc.

One Califorrda 52, San Francisco, CA 94106

Call collect: (415) 781-3800)



Use this coupontosend us
your Tricentennial idea.

Send your idea to: From:

Triceniennial

Atiantic Richfield Company Address

PO. Box 2078

Los Angeles, CA 30053 City State Lig

My idod is:
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We have glways beon B change a great deal by the Cir, it those topics don 't appeal
nation more interasted in the vear 2076 We want you to 1ell 10 you, pick one tnat does
promise of the future than in - us what you think those
the events of the past changes should be Flease note that all wdeas

' submitted shall become
Here at Atlantic Richlield we YWhat do you envision as the public property without
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Celebrate America's Tricentennial 100 years early.



Fedders heat pump
air conditioner cuts

winter fuel bills

Saves on summer cooling, too!

The money you save operating your
Fedders Flexhermetic Il heat pump air
CORAItoneT to warm your home in the
WINLST G Pray tor the cost of LPCTIHONE the
Flexhermetic I heat pump air conditioner
to conl your home i stmmer

The Flexhermetic I heat pump ais
comchitioner 15 a single systern that performs
like two. .. 1o provide comibort all vear long
[0 summier it's a super etficient central air

conditioner that removes heat from your
home at an exceptionally low operating
cost and leaves it comtormably cool and dry,
In winter the Flexhermetic 1 heat pump
air conditioner is reversed automatically
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1at uses the narural heat alwavs
present in the outdoor ar (82 percent of

SVELCI |

hent in the amrthar was available ac [00°F s
still avatlable ar 0°F)

Because it uses this namral heat, the
Fedders heat pump air conditioner can
achieve dramatic savings in winter fuel bills
when compared to straight electric heat
Electric heat has a C.O.P* of 1.0 and pro-
vides 3413 BTUs of heat per kilowartt hour
Fedders Flexhermetic [T model
CKHO24B7T A outdoor unit and
CFI024C0QA indoor unit provide a C.OP
of 2.6 at 47" F outdoor temperature or
8874 BTUs of heat per kilowatt hour. [ris
easy to see how savings can quickly add up
o oftset the low operating cost of
Flexhermetic 1 heat pump cooling.

[he Fedders heat pump air conds-
tioner i exceptionally relinble and efficient
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So relinble in fact i dwe RotorH com
nressor that Fedders makes available o
four-vear extended full warranty in addi
tO T BN N velr standard pears Warranmy
T he super-etheient Rotor-H compressor s
the hearrof a svstem deswned and con-
srructed ro match its unparalleied
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FEDDERS

the most comforting name in air conditioning
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Some other things that
WOon't SUrprise you.
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