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said to me, T he Geographic must be a

great place to work." It 1s, But what al-
ways comes out eventually isthat they mean
“to travel on assagnmnma must be great.”

It often isn't. As I write this, photogra-
pher Loren McIntyre has just spent two
weeks in a seven-byv-nine-foot jail cell in a
remote Venezuelan town, as have five other
Americans, because of an innocent differ-
ence with local officials—perhaps compli-
cated bv cool relafions nsmg from the
United States’ pro-British stand on the Falk-
land Islands. The U. S. Embassy was never
notified. After tendays Loren smuggled out
a note, and word reached the embassyv. The
travelers were soon released.

All our field staff lives with the common
travel maladies—plus some exotic ones that
internists and tropical-medicine experts
have vet to identify, It's not unusual for a
writer or photographer to return home 15 to
20 pounds lighter. I once diverted my route
home across the Pacific tosee if Icould help a
photographer who had been bitten by a
shark. He survived witha bit of surgery.

While photographing Jerusalem, Jodi
Cobb was caught in a fusillade of bullets at
the Dome of the Rock after an American-
horn Jew began shooting at Musiim wor-
shipers, As a souvenir, she collected a spent
cartridge that fell nearby.

Just shepherding a dozen or 20 cases of
equipment through airport police and cus-
toms requires patience, ingenuity, and—in
some countries—an experienced sense of
when and how much bribe may be required.

But despite all aggravations, resignations
occur with less frequency than solar
eclipses. 1like to think it’s because of pride in
the product. The staff knows from letters
and a member-renewal lovalty unmatched
in publishing that their work is appreciated.
An unprecedented number of awards this
vear has made us all even prouder—espe-
cially the coveted public-service award of
Sigma Delta Chi, the professional journal-
1sts’ soviety, for our Energy issue and Acid
Rain article.

Though neither a fine product, reader-
ship lovalty, nor distinguizhed awards will
get you out of jail or cure a fever, they do in-
spire a lot of people to say, “That must be a

ereat p-luﬂ- to work."”
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The Anasazi 334

They butlt giant pueblos, trrigation works, and an
intricate society, and then they dispersed. Thomas Y.
Canby travels the Southwest on the trail of one of
prehistoric North America’s most advanced—and
mystery-shrouded—peoples. Photographs by Dewitt
Jones and David Brill, paintings by Rov Andersen.

Pueblo Artistry in Clay 593
Troditions and methods 2,000 years old guids
Southwest potters in the creation of modemn
muasterpieces. A ceromics genealogy and
appreciation by David L. Arnold.

Inside the Hop1t Homeland 6o7

Jake and Susanne Page record beliefs and customs
that sustain the Hopis as they foce the twin pressures
of neighboring Novaies and the white man's society.

The Making of America 630

A new map seéries portrays the changing cultural and
hiztorical landscape of our nation, region by region,
starting with this issue’s supplement, The Southwest.

The Lost Fleet

of Kublai Khan 634

Rescued from fnvasion by the kamikaze—divine
wind—Japan twice in the 13th century repelled the
awesome forces of Kublai Khan. Marine engineer
Torao Mozal and photographer Koji Nakamura

report on recovery of artifacts from those battles.

Heat Portrait of the Shuttle 630
Computer-painted infrared images record the
landing of the orbiter "Columbia" last July 4 after
its fourth mission. Text by Cliff Tarpy.

The Disaster of El Chichdén 6354

Rivaling Mount St. Helens, a little-known Mexican
volcano exploded last spring. Guillermo Aldana E.
and Kenneth Garrett capture the fire and ash on

film; Boris Weintraub relates the horror of the
volcano's victims. Geologist Robert [. Tilling warns
that El Chichdn's aftermath may affect world climate.

COVER: Children cling to a ceramic "Storyteller”
figure fashioned by Helen Cordero of New Mexico's
Cochiti Pueble. Photograph by Jerry D). Jocka.
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Magnificent ruins of 1,000-year-old Pueblo
Bonito parch in the New Mexico sun as

a painted maiden dances to bring rain.
Coping with a harsh environment was a
life and death struggle for
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Turquoise pendants, shell bracelets, and pottery are
the grist for trading in the vast marketplace of Pueblo
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FRINTING AT RCIT ANGERSIH

Bonito— beautiful village — centerpiece of the great
Anasazi pueblos scattered through Chaco Canyon.







The Anasazi legacy leaves questions: Why did the Mesa
Verdeans of Colorado tuck their pueblos in lofty cliffs?
Why the T-shaped doorways? Yet for a people plagued
with arthritis, crutches provide their own answer.
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abandoned 500 years ago, have been ravaged by

pothunters with shovels, backhoes, and even bulldozers.
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IDING into Chaco Canvon in 1377,
photographer William Henry Jack-
sont reined his mule and gazed
ahead. From the parched canvon
floor rose ruins of once magnificent build-
ings—desiccated husks of a long-vanishéed
culture. Yet this northwest corner of New
Mexico  Territory

By was bleak desert,

THOMAS Y. CANBY home only toa hand-
ful of impoverished
Mavajo herdsmen

Jackson carefully
examined the time-
enawed — masonry
walle, perhaps the
finest north of Mexi-
co. Pacing off one of
the largest struc-
tures, he did some mental arithmetic. This
single building, he calculated, reguired
hauling, shaping, and placing 10 million
stones. With ten of these colossal structures
visible, that would be

Before leaving, the celebrated “picture
maker of the Old West” shot some photo-
graphs. Disaster! Defective film spoiled
CVETY EXPrasure.

An earlier trip had also taken Jackson
west, to Colorado. Word came that miners
had discovered stone dwellings tucked in
cliffs rising from the Mancos Rivertoa great
green tableland. Struggling upward, Jack-
son and a companion reveled in being the
first white men to enter this haunting human
aerie. This time his film was good, recording
the first dramatic photographs of Mesa
Verde's famous cliff houses

On Jackson went, to Hovenweep, remote
ruins with many stone towers straddling the
Colorade-Utah line. He visited Canyvon de
Chelly in Arizona, a breathtaking gallery of
cliff houses and rock art. Finally he reached
the mesa-top homes of the Hopis, hving

Photographs by

DAVID BRILL

Paintings by
ROY ANDERSEN
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descendants of the mysterious ancients
of the ruins (see article, pages G00-625).

In his pilgrimages through the Four Cor-
ners area, Jackson traversed the heartland
af the Anasarzi, Their domain, larger than
Californin, stretched from east of the Rio
Grande west into Nevada, and from central
New Mexico and Arizona north into Colo-
rado and Utah (map, pages 566-7)

Here, at about the time of Christ, hunter-
gatherers were making the transition from
nomadic life 1o a sedentary existence based
primarily on growing corn. In their struggle
to nurture this crop in a dry, unvielding
land, the Anasazi ifted themselves to a cul-
tural level unsurpassed by any other prehis-
toric Americans north of Mexico

Compulsive builders, the Anasazi raised
multifamily dwellings not equaled in size 1n
the United States until the 1870s. Though
lacking the wheel and beasts of burden, they
laced their land with hundreds of miles of
broad roads. To subsist by farming, they
evolved ingenious water-control devices
that fed larger populations than inhabit
manyv of the same areas today.

Then they abandoned most of what they
had built, leaving behind still another enig-
ma to tantalize archasologists.

For centuries their silent towns slept, un-
til wandering Navajos occupied a large part
of the Anasazi's land., Contemplating the
brooding remains, the Navajos believed
they were built by “alien ancient ones”—
Anasariin their Athapaskan tongue.

Because of the ruins" immense size and of-
ten excellent preservation, the Southwest
has received as much archaeological atten-
tion as any other prehistoric place of compa-
rable size on carth. A leader in this research
has been the National Geographic Society,
whose support of Anasazi archaeology
traces back to the landmark excavations of
Neil M. Judd in Chaco Canyonin the 1920s.



the Ruins
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Yet such work only scratches the surface.
More than 25,000 Anasaxi sites have been
identified in New Mexico alone. At least this
many are known in Arizona, and thousands
more in Colorado and Utah. Tens of thou-
sands of sites doubtless await discovery.
{See The Southwest, & double map supple-
ment to this issue. )

Today, however, these ancient ruins face
perils mare dire than the eroding tol] of time.
Pothunters, seeking relics worth thousands
of dollars on the black market, have plun-
dered half the known remains, although stiff
new laws reduce this vandalism. Immense
deposits of natural gas, uramium, and strip-
minable coal underlie the region. Manv
small but exquisite ruins that I visited soon
will crumble before draglines gouging out
cozl for industries here and abroad,

Ironically this zame economic force that
threatens the remains provides the greatest
impetus for their study, Archaeological
conservation laws require survevs of jeop-
ardized sites and excavation of those
considered important, Further, szome
concerned energy companies carry their ar-
chaeological exploration far bevond the
laws’ requirements. Asa result, research has
burgeoned in energy regions of the West,

HE EARLY ANASAZI trod lightly
on the land.
“Onlv a handfiul of sites tell us
about their first settled wvillages”
said Dr. W. James Judge, director of the
Chaco Center, a NMNational Park Service
research facility at the University of New
Mexico. *Thev made homesteads by clear-
ing a shallow depression and roofing it with
a canopy of brush and mud. Storage pits
stood behind, and nearby they scattered
trash. Among remains of game animals and
wild plants, charred corn shows that these
Anasazi had become part-time farmers.”

P e e e [ e e

Excavating these pit houses, archacolo-
gists discovered that the occupants lacked
pottery and instead used vessels of fine bas-
ketry, some woven o tightly that they may
even have held water. Acknowledging their
ckills, scholars named these early Anasazi
the Basketmakers.

After A.D. 500 the Basketmakers made
three fateful acquisitions. Pottery arrived,
probably from a southern people of the Mo-
gollon culture, and it attained a cherished
beauty (pages 593-603),

From a source still unknown thev ob-
tained the bow and arrow, and they de-
veloped the hafted ax. Simultaneously,
agriculture grew in importance, based on
corn, pumpkin-like squash, and the bean,
which brought much needed protein to
their diet.

With their lives thus enriched, the Bas-
ketmakers saw their population sopar, Pit
houses expanded into most niches of the
southern Colorado Flateau, even into pre-
cipitous walls of the Grand Canvon, in the
land of the western Kaventa Anasazi.

“One of thelir greatest enemies was fire," 1
learned from Al Lancaster, whose 50 vears
as a Southwest field excavator give him
unigue insights into the Anasazi. “A dwell-
ing’s fire pit was only about six feet beneath
the pit-house ceiling, which bristled with
logs and brush—real tinder. A large number
ot houses | dug had burned.”

This bane of the Basketmakers has
proved a boon to archaeologists. Flames
that turned timbers and foodstuffs to char-
coal also left them resistant to the bacteria of
decay, and thus ideal for dating by the radio-
carbon method. The firés also permanently
fixed the magnetic alignment of iron in the
heated clay, permitting scientists to date the
events through archaeomagnetism

Fire-damaged Anasazi roofs also spurred
archaeological use of tree-ring dating, a
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of Wichita State University in Kansas.
“They al<o built check dams that collected
eroding soil and held the water that carried
it. Though individually small, these devices
sometimes numbered in the hundreds in a
single community.”

ROBING and pondering the Anasa-
7i's most minute remains, including
their highly informative skeletons,
experts have captured many insights

into their datly lives
Allow vourself to be carried back to the
tenth century, to the pueblo occupied by
your extended family in Chaco Canyon. The
fact thatvou are alive means vou are beating
the odds: A third of your brothers and sisters

died before age five. As a yvouth you shep-
herd the village turkevs as they feed on nuts

and insectz. The only domesticated animals
except dogs, they provide feathers for
warmth and for finery.

Your clothes are made of hides and of cot-
ton cloth, traded from Anasazi cotton farm-
ers along the Little Colorado River. For
stitching, your mother used the sharp tip
and attached fiber of a vucca leaf—nature’s
needle and thread, The generous wild yucca
offers banana-like fruit, fibers for sandals
and baskets, roots to pulverize into soap,
and a sweet stalk for chewing (archaeolo-
gists will find vour quids by the thousands),

If you are a woman, vou probably own all
the familv's personal property. One of your
possessions is a metate, a large troughed
stone used for mealing corn and other seeds
You are its slave, Day after day vou bend
over it, grinding, grinding, grinding,

EELE [OEADON

Barely visible furrows, remnants of Anasazi roads cut by deeper modern
roadways, converge on the ruins of Pueblo Alto near Chaco Canyon (above)
Archaeologists have identified a network of roads (right) that connected the
canyon pueblos with satellite communities. Here Anasazi work teams carry logs
from forests as distant as 30 miles to serve as roofing timbers.
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If vou are a man, vou run the ceremonial
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The dreadful winter v they are
FrOWINng You stoke the fire until
stnoke disturbs the rest of the family; at
night vou wedge your stiff body between

warmth,

colder

theirs to draw on their

Deep into that
a final sleep, Relatives place yvour body in an
room or dig a grave in the
lage trash mound. 1hey
fold vour body into a fetal position, and
a few possessions to serve yvou

rit world
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empty storage
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DEAME o 4 new I"I1-|'=ill. situated be-
neath the north rim where a side canyon
hanneled runoff during storms,. known as
Puehblo F.-ur!lf-n it would be the finest expres-
sion of North American Indian architecture.
Twoother large structures also began tak-
ing shape, both situated near mouths of side
['heir locations support other
archaeologi oans had
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Within a few vears the bulldings were im-

mense. Puehlo Bonito rose three stories and

embraced more than a hundred rooms; no

other Anasazi building rivaled it. 1'hen, for
a century, consiruction halted.

Ihe lull was perhaps astrength-gathering
time, a period when Chacoans were draw-
ing back a cultural bow that would catapuit
their societv to ks helghts, As they

the 11th the people of the canvon

cast off the bonds of the past and launched

almnost

ceEntary

ll"':l.llllll-"lrlll‘-I":"-“-'.-I-':'._II:'I'N . 'l'lul|ll 'f.'lll'-!'l' JII:'I'l':l:



Time-gnawed walls of Puebl
donito (abowe) testify b

LR ] i | i1

astoré D
11 i1 i I. | | i

I: il | R ol I
a1 g G lI I
L ) FILiG pHisl |

i |:II :._ L I|'-I. I

h :I' ted o i |

M AR LEERE A i

i i il 11



The
Mexican
connectiion

PI 'EBLO) riddle: Lhd

the griéat Chaco
edifices and complex
rocid systemt originate
with the ARngsasl, o
were they the resull of
-i'- irnfluence’
wnlars debate the
-:_'rn'.-ls- rt, hul a macaw
feather £k er r‘J.;._H:I
Found (na i || cave In
a54 .:|.:'_" ket
t. here seenon a
return to the site,
confirms tics of tradci
with Mexico.
Fxamining the
irfiract, l-||L||.L|Ll1I|| 15
Lyndon L HI""'ll.I"

d. i L o
conciuded that it was

o baoly made 'L'_'-' il

I.rllrl.l..ll.l.;.l.l:!- |III|.!:|.i-1| |1| I|II_II'.

§ bl That
8 afdl I O EIET

reached Utah through
varicus trode routes.

An abalone-shell

frog (center at left),

I EMITHEGNIAN INRTITUTION |I:|"||"'||; i |'—”-
HERITARE CENTEN COLLECTION, cenmu |"'1- plorado site,
AL DF RN MASLETMEN] EVL 4"||: h I I.|.|'. ¥l -!-.ll

OLERES, OO 0H LT
the ["'J". CogLst

\ . O the Anasast

' ritunl life; only
fragments rematn.

_ wooden headdress lm]:l'
Ly 4 probably fad a

e

ceremontal function,;
b stone cache of
turguoise (bottont) may
hitve been a shrine,
Decorative tnloys in
a deer-bone scrapes
(center) hint at an

J owner s high status
¥ | _ _
’ . 3 e BETHENAAL LAWITT JO4
'l_l |

kD COWTER







an epoch of transcendent grandeur known
as the “Chaco phenomenon.™

Construction boomed, and workmen
swarmed over Pueblo Bonito and its two sis-
ter structures, tearing out old walls, build-
ing larger ones. Seven other great pueblos
rose, some little more than a bowshot apart,
severil situated near side canvons.

“There was an astonishing simuanty
between the builldings as they grew during

574

the next 130 vears,” said Dr. Judge as we
surveved the enormous ruins, “Despite the
long construction period, each building’s
growth suggests careful planning from the
start to achieve uniformity of design.”

We paused atl the base of Pueblo Bonito,
its rear wall towering five stories. "Where
heights such as this were needed,” Dr. Judge
explained, “lower walls were built more
than three feet thick, tapering as they rose to

National Geagraphic, November [982



supporteach higher level. Forextra strength
the bullders devised a distinctive wall struc-
ture. Earth-and-stone rubble, forming the
wall’s center, was carefully worked into out-
side lavers of sandstone blocks—a design we
call core-and-veneer.

“Timbers for roofing the first rooms may
have come from sparse stands of pine and fir
in the canvon. But soon the Anasazi were
seeking beams in mountain forests as much

The Anasan—Riddles in the Ruins

Coaxing corn from the desert soil, o
Chaco Indian cultivates plants with a
dibble stick at Bis sa'ani Pueblo, one of
some 70 sateliite communities, or
putliers, of Chaco Camyon. Horvested
ears go into ground-level bins for storage
The Anasari diet also included squash
and beans, game, and wild plants such as
squawberries and pifon nuts.
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Lire wajfle irons, the remnants of Anasari farms stipple
the land near the Ojo Caliente River in New Mexico (left)
Here rock and cobble borders created miniature
catchments about g vard wide to retain water. most likely
for nurturing corn, the principal crop.

Some Anasasi corm may have been larger than people
think, argues botanist Paul Knight of Corrales. Taking twe
eiars about seven mches long (above) of g variety once
grown oy Pueblo [ndians, he burned them in his fireplace.
The resulting cobs in the dish at left are virtually
incistinguishable from burned cobs; at right, that Knight
recovered from a dig dated at A.D, 1300. A cornstalk
peched out on a rock face near the ruins of San Cristobal

shows two ears—one large, one small (top).



as 30 miles distant, and dragging or carrving
them back to the canvon. We estimate thes
manhandled as many as 100,000 timbers to
roof the great pueblos.’

The beams demanded as much
craftsmanship as the stonework. *The Cha-
coans weren't content with rough, axed-oll
rafters, " said Dr. Willlam J. Robinzon of the
University of Arizona Laboratory of Tree-
Ring Research. "Using slabs of sandstone,
thev sanded the beams until the ends of each
were smooth.”

When finished, Pueblo Bonito held some
650 rooms and was the largest, most com-
plex building of its kind in the Anasaz
waorld, The front plaza held two large circu-
lar chambers known as great kivas, used for
community functions, Eleven other great
puehlos in or near the canyvon embraced an-
Here, tn whal 1S now a

:'|'|||f

other 2,000 rooms

wasteland, stood housing for thousands
Artifacts from the great pueblos suggest

their occupants’ activities. Thousands of
turguoise beads, found among galaxies of
flakes, tell of crafismen working this stone
possibly for trade with Mexican civiliza-
Unversed in metallurgy, the Cha-
coans imported amall copper bells along
with brilliant macaws, prized for plumage

Grinding rooms held ranks of stone meta-
tes, and other chambers vielded personal el-
fects that indicate dwelling areas. Many
held nothing, suggesting that they were usec
for storing food and other perishables

As they built the great pueblos, the Cha-
coans also were installing a vast array of
water-control devices

“The north side of the canvon was proba-
bly covered with irrigated fields.” explained
Dr. Gwinn Vivian of the Arizona state Mu-
seum in Tucson. *The source of the moisture
was runoff from the rim that normally cas-
caded uselessly down side canvons into
Chaco Wash. With & system of ditches and

Liins

Etched by moonlight, a
ladder and its shadow point the
Wiy to a cave caned ram
visledanic tuff at the base of
Frifoles Canyon n Sarmndelier
National Monument (left)
Candles tight the cave's
interior, as well as that of
gnother to the right

Moaost archasologists feel
that the caves were living and
FLOFA@E FOOMSE contiguous 1o
rmain dwellings built of blocks of
e ffs the remnants of walls
stand beside the ladder, But
Charliie K. Steen, an
archacologist formerly with Los
Alames National Laboratory
betleves that SUch cave rooms
had a relimous purpose

They were small, poorly
ventilated, and intentionally
blackened by a fire from
restnous woods, ™ e sayvs, Some,
like a cave (n Sandia Canyon
(right), contained rock art such
as this animal figure
surreunded by human ones

The caves were PLOCES
where a man could go to pray,”

OIS CONCILAdes,



liversion damsthe Anasazi managed tocon-
trol and distribute this flow—an ingFenious

means of irrigating without a river

S LABORERS constructed the great
[lLII:"l-..II-'. i

simitlar in

| ConMmunines,

design bul generslly

i1 Il. A51

smaller in scale, were rising out-
sicie the canvon, As close as g few miles, as
clistant as 100, these guthers oftenincluded a
great Kiva and a multistory central house,
built with core-and-veneer masonryv, Most

preplanned, and many
ippear to have been bmlt fron single
standardized desim

Few outliers have

--|.i'.'i--l.-|_=- WEILE

seen excavated by ar-

chacologsts. Hut many have vieldecd to the
shovels and bulldozers of pothunters

In 1967 this appeared to be the fate of a
mammeoth outlier known as the Salmon ru

n the banks of

s, 440 miles north of Chacy

the 5an juan River, A developer was buving

the mound to subdivide into ten-foot “dig-
ging rights” or sale to pothunters. Seventy-
LW DNOLUTS IF-I'|.II"|' LIk '|' i Close, []'..'.."Il'.

restdents hasuly orgamized a door-to-door

campatgn and straped up funds to make the

down pavment
Fxcavating the massive ruin
-. e -|. ! = |:I |II. = 1 il
would require a multimillion-dollar archae-
ological effort. The local residents enlisted
the hetp of Dr. Cynthia Irwin-Williams, an
archaealogist then at Eastern New Mexico

W EYEr,

University in Portales. After intensive fund

ralsing and lobbyving, one of the nation's

largest digs began pouring forth information
about the Chacoan outlier

“1heentire complex ol neariy FOIIS

L& ..!'i'lq I| -.;'.'_ll-'-jii o in 4 FIFE "I'|l.'l.'i".':"| | I.:'.:
gaid Dr. Irwin-\Villiams., “Bepun in 1088
it was virtwallv complete only six vears

1o Colorado’s Lo

tater. Logrers

Plata Mountains, more than 75 miles away,

o cut hupe beams

1OUrney

The stonework was




The seasons strike on
a clock of stone
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@ iIN DAGGER" PHENOMENON

Winter's first day = marked by rays

of sunlight guided beétween stone

slabs; they bracket {abovej a spiral
petroglyph on 443-foot Fajada Butte
(top left, inset) at the south entrance to




Checo Canyon

A single shaft of light, moving
downward to isect the petroglyph
(below, left to right), signals the start
of summer. Spring and fall are
gnnounced with an additional light on

a smaller petroglyph (diagram)

Dhscovered by artist Anna Sofaer, the
device reflects the intellectual capacity
and achievement of the prehistoric
Anasazi, who utilized the midday sun to
record time's passage.




phenomenal, After the masons shaped and
placed each block, they smoothed it further
by pecking with a hard stone, then gave it a
final sheen by sanding.”

Salmon held a great kiva. but its center-
piece was a commanding structure kKnown
as the Tower Kiva. Rising from the second
slory af the town, the tower's six-foot-thick
walls were supported by solid buttresses
similar in principle to those of Europe's
cathedrals

Two centuries after it was built, the
Tower Kiva became a theater for tragedy
Fire started nearby, and two matrons
herded a group of 30 children onto the sanc-
tuary roof. But the fire spread. Soonthe root
crashed down with the screaming crowd,
the heat so great it melted sand on the floor.
When archaeolozists uncovered the scene,
scorched skeletons showed that many chitl-
dren had died in each others’ arms

HE SURGE that built the Chacoan
outliers produced other works. In
a 1970 report on the water svstem,
Gwinn Vivian included mention of
Anasazi “roads.” Though known to local
Navajos and mentioned in earlier reports,
the alleged network had left archacologists
skeptical: Why would a people lacking vehi-
cles have built elaborate highways?

To study thesystem, the Chaco Center ex-
amined aerial photographs, some taken Dy
Charles Lindbergh soon after his solo fhght
across the Atlantic in 1927, Faint lines hint-
ed of a web of roads, most of them radiating
aut from Chaco Canvoen. The threat of ener-
rv development recently generated aninten-
sive surface study under the direction of the
Bureay of Land Management (BLM), cus-
todian of the largest part of the system lyving
on public lands

“The roads usually ran arrow straight
regardless of the terrain,” explained BLM
archaeologist John Stein as we walked the
sandy soil north of the canyon. “Usually
they were 30 feet wide, with the beds
scooped down to bedrock or clay hardpan

“A few segments are easy to detect at eve
level, such as where the Chacoans cut paths
through high dunes, built low stone curbs,
or carved steps to scale chiff faces

“But most of the roads in the aerials are
invisible on the ground. To find them, we

¥l
(v

A brooding thunderstorm unieashes a
cascade of rain near Puyé, a Rio Grande

National Geographic, November 982
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riin northwest of Santa Fe. Principal source of water for Anosazi farms

the capricious storms would drench one locale while [ravine another dry
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looked for pottery sherds—remains of the
many pots that probably broke during trans-
part. Like here at our feet.™

Hooked down. Hundreds of sherds paved
g path about 30 feet wide, stretching far
ahead, We followed it, among the first pe-
destrians in almost & millennium,

“We call this the Great North Boad,” Mr.
Stein continued. “It runs past several outli-
£rs almost to the Salmon ruins, then vanish-
es in present-day development along the
San Juan River. Most of the roads connect
outliers. ™

Exhaustively analvzing the aerial photo-
graphs, Gretchen Senter Obenauf, now of
the BLM, has identified nearly 500 miles of
possible roads; and speculates that many
more await discovery. Five major roads
converge at Pueblo Alto, a hundred-room
ruin on the canvon rim that could have
served as 4 trade center. Al times two roads
run parallel. At one point the Great North
Road swells to four separate lanes, wider
than many of today's interstates.

To complement the road svstem, the Cha-
coans appear to have devised a communica-
tion network, operated from high mesa tops
scattered throughout the region. Some ex-
perts are skeptical, but one school of thought
holds that these sites were located so that
fires, or sunlight reflected by mica mirrors,
could have been seen for great distances
between outliers, and between outliers and
the canvon.

Like other agrarians, the Chacoans set
their ceremonial and planting calendar by
close ohservation of solar cycles. To monitor
the sun’s seasonal progressions, they de-
vised a solar observatory atop Fajada Butte,
a 443-foot stump-shaped promontory rear-
ing abruptly from the canyvon floor. Spiral
patterns, carved into native rock, caught
shafts of light between other rocks preciselv
at the solstices and equinoxes. [Mscovered in
1977 by artist Anna Sofaer, this Chacoan
“sun dagger” is widely regarded as the pre-
historic Southwest’s most sophisticated
astronomical device.

UNDAGGER, long-distance commu-
nications, mystenous roads, mam-
moth buildings, outliers. . . . What
social system created these sophisti-
cated ingredients of the Chaco phenome-
non? Answers to this great riddle of
archaeology run the gamut of speculation.

LChaco’s undoubted contact with Mexico,
comhbined with architectural features com-
mon to the two areas, leads many scholars to
embrace a hypothesis often referred to as the
“Mexican connection.”

“The two cultures had manv common
economic poals as well," asserted Dr.
Charles C. Di Peso, director of the Amerind
Foundation. Excavator of the colossal Ca-
sas Grandes ruin in nearby northern Mexi-
co, Dr. Di Peso believes that a merchant
class in that city designed a Chacoan-like ex-
change system that operated trading out-
posts for dealing in turquoise and other
exotics, with a road network that led north
into the land of the Anasazi.

Support for the Mexican connection came
from Alden Hayves, a respected former Park
Service archaeologist. “Too much hap-
pened too fast to have been a local happen-
ing," said Mr. Haves. “The jump from
one- to five-story huildings; the roads and
astronomical observatary, the complex so-
cial organization they implv—it's too much
to accept without outside influence.™

Another camp explains Chaco in terms of
¢vents that oceurred within the area itself—
a school of thought Dr. Judge labels “local
boys make good.”

“A keyliesin the Chacoans' water-control
system,” said Dr. Vivian, a leading spokes-
man for this view. “To manage the water-
diversion gates and canals and prevent
washouts during violent downpours re-
quired a vast labor pool. The workmen
would have lived in the great pueblos,
which also stored the crops, When not in-
volved with agriculture, people built the
roads and great pueblos, both of which were
partly make-work. Excess population was
siphoned off to the outliers.”

Relating a tale, a Rip Grande Anasa=i entertuins his fellows in a kive, an
underground meeting place that served ritual purposes. The hole in the floor is
a sipapu, symbolic link to the spirit world. Archaeologists infer the role of the
kiva for the Anasazi from its use by their descendonts, today's Pueblp Indians,

The Anasazi—Riddles in the Ruins



Bands of light (lluminate Casa
Rinconada (right), an Andasazi great

v 63 feet wide in Chaco Canyon. [is

— — e T LS i § v
wire and ocafion nedr §Everdl Smadl

villoge sites (Delow) suggest a

COTTTIT !mlr_'.'-!.'.'hl-.' role combined perhaps

with administrutive functions. Oadiy,

some great kongs lock Sipapis

Midwayv between these camps stands a
third group that takes a regional approach to
the phenomenon

Dr. Judge contends that the great pueb-
los. outliers, and roads formed the frame-
work of an immense distribution system,
administered from the canyon pueblos and

dezigned to even out the availability of food

in an area of variable climate. When patchy
rains brought local scarcity, signal [res

heaming from

borne the message to administeators back at
{_1]'.-:!-1'-:.-. 1!'-._ in turn could have FeCp LS
tioned foods from areas enjoying surpluses,
or dispatched stores kept n the great
pueblos, which served as massive silos

A number of archaenlogists liken Chaco
to 2 Hudson's Bay Company, in which rela-
tively few agents organized the outhers to
control local trade. Others see the great
pueblos serving as largely ceremonial cen-

ters—meccas visited by pilgrims thronging

National Geographic, November (952




the roads. This theory explains the puzzling pueblos and outliers combined." aid
scarcity of human burials at the great pueb- chael Marshall, Adding little to the
los, An intriguing theory formulated by  clencvy of foot-borne carriers, they perhaps
_1'1|||'_;.'|'_;-r--|;_|_||'- archaeologist Michael P. served to _-_'.::ll:ul!_'..:-._‘ the svsteEm s .|IJ:::|-'_-]'i_‘|_:-.'
Marshall holds that the great pueblos were and toemplovseason ally surplus labor

creations of the outlving districts, bualt as a BvA.D. 1085 Pueblo Bonito stood virtual-
sort of federal city for handling the outliers’ v complete, although work continued on

trade and political alliances the other great pueblos. They hummed t

lhe roads hold the greatest of Chacoan  the routine of evervday life: the endless

CIHLE [Tids omneering them TRy hay P Ire- grinding of corn, the bickerine of traders

quired more energy than butlding the great  the tapping of masons shaping stones, the

e Anaxasi—Kiddies in the Ruins




Backyard excavdation for a swimming
pool and a studio became an adventure
into the past for Albuguergue
archaeologist Kit Sargeant. When a
bulldozer turned up numerous [ndian
artifacts, she enlisted the heip of
graduate students from the University
af New Mexico and began a systematic
dig financed by herself and her
hushand

""We found six lavers of occupation,
the earliest doting to A.D. 1300," she says
T'he excavation vielded hundreds of
potsherds, animal bones, comcobs, and a
hole 12 feet deep. "It's our $10,000
hole,” savs Mrs, Sargeant.

288

soft footfalls of sandaled porters bearing
foods along with other poods,

When storm clouds gathered and thunder
signaled a summer downpour, people aban-
doned their tazks and rushed to the water-
works to manage the runoff that would spill
from the canyon rim.

On mesas bevond the canvon, porters
plied the roads bearing roof beams, fire-
wood, food, and trade goods: pottery, bas-
kets, and cloth. Messengers sped the spoken
word between canvon and outliers; by mgnt,
light= on mesa-top shrines ¢could have car-
ried communications to diztanl points.

Inthe mid-1100s thiseven tempo faltered
Work on the great buildings halted. Cirradu-
ally the social svstem collapsed, and before
long most Chacoans enacted the Anasazi's
ultimate response to stress; Thev abandoned
the area

What triggered the collapse?

The tree rings, faithfully keeping their
chronicle, show that about 1150 drought
struck, drought that would become maore
widespread and protracted than living Ana-
safi had ever known. Asdesiccation intensi-
fied and wvegetation withered, eroding
arroyos slashed the fields, lowering the
water table and further crippling crops,

“With the entire system afflicted simulta-
neously, no part could respond to another's
need,” observed Dr. Linda 8. Cordell, who
with colleague Fred Plog has contributed
numerous thoughtful analyses of the Ana-
zazi, “And when the system collapsed, they
were unahle to return to the high level of
energy necessary to reestablish it ™

“When vou look at the arid area it occu-
pied,” said Alden Haves as an epitaph,
“Chaco was a poorideain the first place. It's
s wonder it lasted as long as it did.”

As Chaco writhed in its death throes, the
Anasazi living on Mesa Verde were achiev-
ing their moment of destiny. Moving from
the mesa top, for reasons still yunknown,
they descended to the tableland’s vertical
cliffs. There, beneath scores of rock over-
hangs, they built their citadels of stone

Where Chaco stands as a monument to a
grand design, Mesa Verde rings out as the
Anasazi anthem. With a sweep of the eve ]
read this song from the overlook at Sun
Point, my favorite vantage within the na-
tional park. Stone structures cling to the

Narional Gengra Ir:.an'{ - November 982



cliffs like notes of a long-silent chord. Small
dainty structures struck the high notes,
while the bass echoed from enormous Cliff
Palace, embracing 225 rooms.

“"As large as that seems," warned Dr.
Rohn of Wichita State, “recall that the park
ruins reflect onlv a small fraction of the pop-
ulation that we call Mesa Verde Anasazi.
Probably 95 percent of them lived off the
mesa, some in giant communities that held
thousands, More people lived in parts of
sputhwestern Colorado then than now.”

With Dr. Rohn I visited ruins scattéred
northwest of Cortez—low, sprawling
mounds covering acres, hoary with sageand
juniper. *“The remains don't attract atten-
tion because they lack dramatic standing
walls," said Dr. Rohn. “Yet some hold a
thousand rooms, 4 hundred kivas. Their
very size frightens away archaenologists: to
excavate even one would cost a fortune. ™

The succession of droughts that had
brought down Chaco persisted, and in the
12005 came the added peril of increasing
cold. Spring arrived late, autumn struck
early, and frosts preved on crops.

But the Mesa Verde Anasazi hung on.
“Nature favored them,” said Dr. Petersen of
the Dalores Program.

“From Mesa Verde west to Blanding,
Utah, the Anasazi occupied the Great Sage
Piain, a 4,000-square-mile area tilting
slightly to the =outh. This tilt toward the sun
creates & warm ‘solar oasis' that extends the
growing season a few crucial weeks.”

STHE 13 THCENTURY woredown,
the cliff dwellers of Mesa Verde
mounted a heroic effort to appease
the gods. Above the mesa's stron-
gest springhead they hegan constructionof a
magnificent masonry temple. Housing ki-
vas three walls thick, it probably was arient-
éd to record the annual seasons of the sun.
“I believe the Sun Temple represents a
last great effort, born of despair, to read the
heavens, to fathom the reason for the or-
deal,” said University of New Mexico an-
thropologist Alfonso Ortiz, himself a Pueblo
Indian. “But before the temple was com-
plete, the Mesa Verdeans too gave up hope
and abandoned their homes."
Across most of the Four Corners region
the land emptied. Silence claimed the

The Anasazi—Riddles in the Ruins

teeming towns of the Great Sage Plain, the
clhiff dwellings of Canvon de Chelly and
Tsegi Canyon, the parched western reaches
of the Kaventa Anasazi,

For some, abandonment meant only a lo-
calized disruption. Anasazi who dwelled In
Homolovi, a complex of thousands of rooms
near Winslow, Arizona, simplyv climbed the
bold mesas lying to the north, where they
joined their relatives, the ancestors of to-
dav's Hopis.

Some moved south, to beckoning green
mountains of the Mogollon people. As with
refugees evervwhere, they were not always
welcomed. At Point of Pines, a large Mogol-
lon community in Arizona, archaeologist
Emil Haury found evidence that the local
populace rose up against an enclave of Ana-
sazl immigrants and burned them out, then
buiit a protective stockade around the town
as if fearful of retaliation,

A number of the émigrés, however, made
their way eastward, across the Continental
Divide. Settling among their kind in the
valley of the Rio Grande, they developed the
final phase of Anasazi culture

Since Basketmaker times a scattering of
Anasari had occupied the Rio Grande, from
south of Alhuguerque north to the present
pueblo of Taos, Along with the gradual ar-
rival of the immigrants came an increase in
rainfall, and the communities flourished.

“The speed of the buildup was breathtak-
ing," asserted Dr. Douglaz W. Schwartz,
president of the School of American Re-
search in Santa Fe and excavator of Arrovo
Hondo Pueblo. “About A.p. 1300 three fam-
ilies moved into an area above a spring and
founded Arrovo Hondo. Within 30 vears the
population had soared to 1,500, The same
happened all along this streteh of the river.
Had more of these Anasazi built with stone
instead of mud, the Rio Grande would be
lined with dramatic ruins,”

With Stewart Peckham, a veteran ar-
chaeologist at the Museum of New Mexico, |
flew the upper Rio Grande to inspect these
sprawling adobe citadels. Mr. Peckham
pointed out the gaunt bones of Pecos Puehlo,
occupied until 1838 by Anasazi descen-
dants. We skimmed over the vague outline
of Galisteo Pueblo, near a long igneous out-
crop that the Anasazi had adorned with
rock art,
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Northward, Bandelier National Monu-
ment cupped homes and apartment caves
hewn into canyvon walls. Bevond marched
more ruing, many holding hundreds of
rooms; Puyvé, Ku, Te'ewi, Sapawe, Posi.
Most bore the craters of pothunters. Farther
north, at the limit of corn country, lay the
stark ruin of Palisade, whoese 60 rooms pro-
tected by a stockade had been inhabited for
only four years in the early 1300s.

Frequently T saw rectangular plots that
appeared darker than surrounding fields.
These marked aningenious Anasazieffortto
cultivate their hardscrabble land.

“I've identified seven different ways that
the Rio Grande Anasazi coped,” said Dr.
David Bugé, formerly of California’s Occi-
dental College. “The dark fields yvou saw
were mulched with gravel; there may have
been thousands of acres of them. Stone
mulch reduced the amount of water lost to
evaporation, which explains why the fields
produce lusher plant growth even today,”

Intensive farming, supplemented by for-
aging and the raising of turkeys, supported
large numbers of Anasazi along the Kio
Grande from the 14th century through the
16th. That population density was creating
problems for Kit and Arnold Sargeant, who
had recently purchased an old adobe home
in Albugquerque's North Valley area.

“We suspected that the gentle rise under
our house was the ruins of a pueblo,” said
Mrs. Sargeant, showing me around. “As an
archaeologist myself I planned someday to
do a small excavation, literally in my back-
vard. But we didn't bargain for this!” she
said, eyeing three large excavations.

51t began when T made a test pit where Ar-
nold planned to put in a pool, and found
crumbled adobe walls. Later we tested an
area where we wanted to build a studio and
encountered a small plaza surrounded by
room blocks.” We viewed the prospective
studio, @ hole 12 feet deep showing six differ-
ent village levels. “Someday it will make a
neat wine cellar,™ Mrs. Sargeant said.

ORTHE ANASAZI of the Rio Gran-
die, a valued source of food lay avail-
able to the cast. There, Indians of the
sputhern plains—perhaps Apaches

—hunted buffalo, whose fat and dried meat
the Anasazi prized.
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“From Taos to Socorro we find buffalo re-
mains along the Rio Grande, where no bison
erazed,” said Dr, Richard 1. Ford of the Uni-
versity of Michigan., “And on the Great
Plains of Texas—huffalo country—we find
Anasari corn and pottery. This meant a
trade network stretching more than 200
miles and crossing sharp cultural and lan-
guage boundaries. Perhaps Plains Indians’
dogs pulled traveis that carried buffalo
products westward and returnéd carrying
Anasazi corn.”

Always adept at painting and chipping
designs on rocks, the Anasazi polished an-
ather art form during their flowering along
the Rio Grande. "They painted marvelous
murals an kiva walls,” explained Dr. Jerry
Brody, director of the University of New
Mexico's Maxwell Museum, “These usually
portrayed ritual themes of the supernatural
world, such as symbaols for clouds and hight-
ning, and other devices associated with rain-
fall. The art also records details of the
kachina cult, whose benign spirits are por-
trayved by the masked figurines so prominent
in Pueblo religion today.”

To see kiva art, I drove north of Albu-
quergue to Kuaua, a huge complex of 1,000
rooms restored at Coronado State Monu-
ment. Kiva walls, some bearing 85 coats of
plaster, exhibited scenes of spirit dancers
invoking rain and other blessings.

In this great adobe town the Anasaz
lifeway encountered a force it could not
surmount. From the south in 1540 came a
strange procession: fair-skinned men en-
cased in shiny metal, astride fearsome four-
tegged beasts,

For Francisco Coronado and his band of
Spaniards, Kuaua was a place to winter dur-
ing the quixotic search for cities of gold.

For the Anasazi, the Spanish entrada sig-
naled a profound wrenching of 15 centuries
of cultural development. Spanich officials
seized farmiands, exacted tribute, and at-
tacked the religion of the people they called
the Paeblos. Navajos pressed in from the
north, harassing the Pueblos. Soon the ar-
rival of Anglos would impose new stresses,

Despite all, much of the Anasazi tradition
survives with today’s Pueblo Indianz. Stol-
idly, stubbornly private in their ways, the
Pueblos preserve this past with a tenacity as
enduring as the silent ruins, []

National Geographic, November 1952



Pueblo Pottery

2,000 YEARS OF ARTISTRY

By DAVID L. ARNOLD

MATIOMNAL GEDGRAFHIC STAFF

ALOM A MO YT HMFENT

. Fantasy of flowers and birds decorates a jar
crafted in the 1890s by an unknown
potter of New Mexico’s Acoma Pueblo. Heir
to traditions 20 centuries old, the artist worked
without potter’s wheel or kiln, making paints
from minerals and using a chewed yucca leaf for a
brush. With such ancient methods and motifs,
modern Pueblo potters create new masterpieces.
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Tracing a ceramic lineage

HREE MAJOR Southwest

cultures — the Hohokdam,
Mogollon, and Anasazi—
flourished almost
simultaneously from the time
of Christ until the lare I3th
century, Portery became
their most prolific artistic
legacy, with creations of
such distinctive form and
design os to identify the rime
and place they were made.

The Hohokam from
Mexico settled in present-day
southern Arizona, bringing
with them developed ceramic
talents. Farmers skilled in
irrigation, they thrived; so did
their artists, whose designs
hecame more and more

complex. Their eastern
neighbors, the Mogollon,
created plain brownware
with red paint designs wntil
almost A.D, 54, when thelr
wark exploded in o sudden
burst of black-on-white,

a development borrowed

from their northern

neighbors, the Anasazi.
This stvle reached great
sophistication in the 11th
century with the intricote
geometric and ploctorial
renderings created by the
AMimbres branch of the
Mogollon {pages G00-601).
Although the Anasazi af
the Four Corners area had
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thetr own first crude attempls
consisted aof shaping clay in
baskets, which were then
burned away. But within g

few hundred yvears their
credations blossomed with the
diverse styles that still
characterize the work of
their modern Pueblo
intheritors,

traded for good fired pottery,
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MODERN PUEBLO POTTERY
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COCHITI FIGURINES
Characters in clay

UWFPMM&UW,EWM
(right) seems ready for a quick draw at high noon.
Such clay caricatures, created by potters of New
Mexico’s Cochiti Pueblo, enjoyed brief popularity as
collectors’ items in the late 1800s. The vogue
Jollowed the coming of the railroad to the region,
and artists delighted in mimicking their new
visitors: supplicating padres, mustachioed
Itaulian tenors, businessmen, two-headed people
were making fun of the white man,” folklorist
Barbara Babcock believes, “but they weren't
malicious.™
Figurines are still a popular product of Cochiti,
thanks in large part to Helen Cordero, who created her
first “Storyteller” figure in 1964, “I didn't begin to work
in clay until I was 49,” she says. She started with pots,
but as she puts it, “They just didn’t turn out right.”
Cordero’s storyteller model was her grandfather.
Recalling with affection the tales he told in her youth,
she models him (below) with clinging listeners wearing
expressions of rapture or fright, depending on the story,
A recent gallery show of her
ol work sold out before the
- | figures were uncrated, and
%  today dorens of imitators —
: @ some fine potters — seek
- ~ to share the market.
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STANDIHNG FIGURES

Mimbres art

HESE POTS tell stories, but what do they

relate? Between AD. 1000 and 1150 — barely five
generations —a small branch of Mogollon peoples
living in the Mimbres Valley area of New Mexico
produced an astonishing array of black-on-white
and polychrome pottery. Most designs were
elaborately geometric, but many portrayed human
and animal figures that seemed to offer a glimpse of
vanished life. But what is reality and what is
myth?

A depiction of childbirth (lower right), with the
newborn waving a greeting, seems the stuff of
everyday life. So, o, does the scene of a man who
appears to be snaring birds in a thicket (center). Yet
modern Hopi Indians feel that a deeper, hidden
meaning ligs in the movement of the unsnared birds.
Hopis also identified the standing figures (upper
left), saying only a woman would wear a necklace
and only o man armbands. Yet both wear
headbands and facial marks, either tattoo or paint,
a design repeated on the “bat man” (upper right),
whose tail mimics that of a bat of the Southwest.
Water bugs (bottom center) cross a pond under the
gaze of two figures — or could it be one figure and its
reflection?

Some experts believe the decapitation scene
(lower left) may be a Mimbres rendition of the Aztec
god Quetzalcoatl, since his style of headdress and
human sacrifice were common in the land to the
south, a major trade area of the Mogollon. Another
interpretation: the last desperate attempt in times of
severe drought to appease the rain deities through
human sacrifice.

Mkl TRAPFINE
HiRDE IN A RARCEMS

BECARETETICRN



WAN IN BAT LOSTUME '_ '

FUNERARY OBJECTS,
these Mimbres pots were
buried upside down over
the faces of the dead, and
the pots themselves were
“killed" —a hole punched
in a Htualistic act of
breakage that did little
damage. In fact, many kill
holes seem carefully placed
to avoid design elements,
The Mimbrenos' high
regard for their art is
shared by collectors today.
Private sales of Mimbres
muaterial have reached
520,000 per pot. Most
distressing, however, is the
Juct that almost every Mimbres
site has been effectively destroyed
by pot diggers. “It is the most looted
culiure in the United Stotes,” savs
Mimbres Foundation director Steven






Age-old methods,
timeless symbols

CHL UPON COIL, Hopi potteér Dextra
Quotskuyva builds a pot (right) using

techniques passed down from mother to daughter
since ancient times. With a pilece of gourd, she
shapes the vessel (center). After air drying and
scraping, a slip, or thin wash of clay, is added
before final polishing and painting (bottom). The
piece will be fired in a crude oven of dung cakes.
Only when the ashes are brushed away will
Dextra know if she has succeeded or failed.

Urreat-granddaughter of the famed Hopi potter
Nampeyo, Dextra did not make her first pot until
1967, when she was 39. “One day I asked my
maother (o let me help paint pots, ™ she remembers.
“She guave me a cracked one to start with, but
when she suw how [ could paint, she was sorry she
had given me the crocked one. It came easily.”

A completed seed jar (left) shares Dextra’s
worktable with stones holding organic and
mineral paints, yucca-leaf brushes, polishing
stone, and a $0-year-old sherd of Sikyatiki
palychrome, whose designs inspired her family
and other modern potters.

Dextra explains her design: From the seed-jar
hole in the center, representing the sipapu, or
mythical hole in the earth, the Hopis emerged
from the underworld. Hands reaching out (1)
represent the Hopis and all other living things
coming into this world. The womb of mother earth
(2] is flanked by other lines (3 signifving the
spirits of all unbormn people entering the world. The
four corners of the earth (4} surround the eve of the
Great Spirit (5), itself centered in the wings (6} and
head (7) of an eagle. Four rows of tria ngles (@
indicate the Hopis' reverence for groupings of four,




Continuing a
rich legacy

NTICED from her mesa-top home one day in
1901, an Acoma woman {below) brought on
her head a wark of art — the bread jar shown on
page 593 — to the hands of purchaser and
photographer Henry G, Peabody. In that time
his name was worth recording while hers was
uriknown. But Indian anonymity changed as the

Best-known of modern pueblo potters
Maria Martinez led the artistic

i revival untid her dedathn tin 1980
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Tony Da—Muara's grandsen and one
of the few male rraditional potters

udids new desfgrs to old technugues

pueblos’ need of income coincided with the white
man’s fascination with things Indian. Maria
Martinez of San Ildefonso Pueblo (top right),
first to sign her work, soon became famous both
for her polychrome and black-on-black creations.
Today scores of potters from 16 pueblos supply o
growing mariket. Their products are art, and their
craftsmanship — rooted in 2,000 years of
tradition — endures.
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Jody Fowell of Santa Claro

cambiings mnoiaing with abstroct

slip-painted designs fabove).
Mimbres designs were

mitde popular in Acoma by

Lucy Lewis (left)

Polished blackware is thi
nallmark of Margaret Tafoya
of santia Clar (above). Bear
pows are a fregquent motif
They are pood luck. " she
gavs. ' he begr EINTYS RITOWS

wrere the waler 15"

Juy Navasie (Frog
Woman) applies Sthyathki-

gtyvle designs on almost

pure white slip (above)
Teacher Fannie Nampevyo

(left) has passed the ariistic

legacy of her fomous

muother to her dotughters

and gronddaughters Ll
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Inside the
Sacred Hopi
Homeland

By JAKE PAGE
Photographs by SUSANNE PAGE

L.LPH SECAKUKU, a member of the
Hopi Snake Society, held out his
pipe to me. Pungent smoke curled
: howl, fashioned
long ago into the form of a mountain Hon

We were squatting high on a hill that rises
improbably some 500 feet above the flat
plain south of Holbrook, Arizona. This was
the last stop ona four-dav, 1,100-mile trek
made by eight Hopi priests accompanied by
two Hopi drivers, my wife, Susanne, and
mysell. We now had visited the eight prin-
cipal shrines that mark the boundaries of
the Hopis' ancestral land.

I took two puffs of the grav tobacco that
the Hopis gather on the desert hillsides of
the Southwest. Then, remembering that the
Hopis do many thingsin series of four, L ook
two more puffs and handed the pipe back

*1 suppose,” 1 joked, “that now ['ve
smoked with vou, T can’t make fun of vou
any more.” [ had noticed the Hopi propensi-
ty to poke fun at one another even during sol-
emn events. “No," Alph replied. “It means
that vou are now iRwalss. That's a formal
word for'friend.” You see, each time we pass

R i -l gy
from 1S5 clay

the pipe among us, we sav ‘uncle’ or ‘son’
depending on who we're handing it to. The
relationship is based on clan. Since vou're
not & Hopi, you have no clan. But you are
our friend. Tkwatsi."”

susanne and I had made 18 visits to the
Hopis in the previous seven yvears, and we
counted many friends among this private
people. Still, it was an honor to be addressed
by this important word and to accompany
Hopi priests on this sacred mission. No non-
Hopis had ever stood at the secret places we
nad just visited; only 11 living Hopis have
seen -all of them. We had been invited to
come along to document the shrines for Na-
TIONAL GEOGRAPHIC on the Hopis' behalf

The sacred sites themselves are unnotice-
ahle, merely locations near rocks or hushes
where generations of Hopis have made of-
ferings. At each place, Dalton Tayvlor, a
metriber of the Sun clan and a former rodeo
cowboy from the village of Shongopovi, had
dug in the dirt with his hands, guided by
spiral-shaped carvings inscribed on nearby
rocks. After some searching, he had found
the buried offerings. The men then praved.

Reeper of ancient rites, a Flopl priest beckons to others on g pligrimage to eight shrines
marwing their ancestral land; one lies near these ruins of the Kowestirne cliff dwellings
in northemn Arizona. Old problems and new confront the traditional Hopi way:
tncredsing commercial demands on tribal land, boundary disputes, and the reluctance
of some younger Hopis to accept the often stern practices of their elders






Fravers of thanks for a salt deposi

i tre offered as the pilgrimage

continues to the Graond Camean

(apove). After the placement of feather
pfferings (right), the site 15 sprinkled
with sacred commegl. Sending the
pravers to the spirits, an elder then
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ajter purfing on a prpe filied with
ceregmontod tobace The exact [ocations
of the sacred sites, known only by g
setlect few, ure periodically dizcloged 1
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ONG BEFORE the Christian era,
the Hopis" ancestors roamed the

HOpi Southwest. By the 12th century

several clans had gathered arownd
Oraibi, one af the oldest continuously
versus inhabited towns in the United States.
" Settled in the Black Mesa region, the
Nuvulo Hopis enjoved several generally
peaceful centuries.
In the late 17008 the Navajos
began to expand westward from

i 1700-1864
: Navajo rards plagued the
Southwest in the [TO0s and [BO0s
When Anglo settlers and Hdopis
demanded protection, the L. 5.
Army sent Cal. it Carson to
subdue the nomads. In the Long
Walk of 1864, 5,000 Navajos were
relocated st Bosgue Redondo in
eastern New Merico,

1868-1882

Judged a failure. Bosque Redondo
closed after four years. and the
Navajos returned to their
homeland, now a reservation,

The tribe grew in powser and
population, encroaching again on
Hopd land. In I1BEZ the Hopis were
alfotted their reservation of 2.5
million acrea, but Navajos
cantinued to mave (nto the area.

| YA ; _ X EATLANTIC AND
- ; ACIFIC AAILROAD

1962

As Navajos settled claser and
closer to Hopi villages. conflicting
claims an the 1882 reservation
were pursied in court, A federal
panel ruled in 1962 that | million
scres of tha ares would theresfter
be awned jointly by the two tribes,

610 National Geographic, November [952




present-day New Mexico. The authorities did little to prevent the
aggressive wanderers soon surrounded  Navajo influx, even after designating
the Hopis. Though their villages were separate reservations for each tribe in

clustered on the First, Second, and the lare 18005,
Third Mesas, the Hopis used vast In this century the federal
stretches of adjacent territory for government has legislated the land
hunting, gathering, grazing their dispute, principally through the
sheep, and religious purposes. partitioning of a joint-use area in
The problem of Hopi-Navajo 1977, But tensions remain, with the
conflict fell to the U. 8. government Hopis pressing their claims
dafter the Mexican War of 1848. But on the basis of historic precedence.
I Hopi land
1982 T Navajo land
n I9TT a U. 5. district court  some 3,000 Navajor and 60 Dmﬂ-:"ﬂ areas outxide reservation
decision divided the joint-use Hopit is expected to continue 2 Baundary shrines of Hopi land
uulﬂunﬂy between the through 1986, The Navajos have * Hopi viflage
Hopis and the Nevajos. But dubbed it the Second Long + Diin
controversy lingers, The Walk. The Hopis believe it i
castly forced relocation of merely long-overdue justice. e
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in a ritual that included depositing prayer
feathers, sprinkling sacred cornmeal in the
shrine. and smoking and meditating. Thus
did the priests call forth the spirit chiet-
tains—spirits who watch forever over the
boundary markers—and ask blessings on
the Hopis and all other people.

During our pilgrimage we had perched
precariously on a ledge above the Grand
Canvon. We had climbed 700 feet down into

The agre Chaveyo, d kaching spiri

here depicted by a doll, carmes a warning
ro the Hopis that misfortune will follow
if thetr traditions are not respected.
Spiritual helpmates, kachinds send

rain and other blessings from their
lezericary home in San Fruncisco Peaks

Bl

a smaller canvon that houses the National
Park Service's Betatakin ruin, where the
Hopis say their people lived long ago and
which they call Kawestima. We had
strained a four-wheel-drive vehicle to 1is
limit trying to reach the top of torrent-
drenched Navajo Mountain in Utah, and
bushwhacked into a forgotten marsh called
Bear Springs. We had stood in the shade of
evergreen trees in the thin air of Bill Wil-
liams Mountain west of Flagstaff, and had
¢limbed into a horizontdl cleft in an un-
namedd and unnoticed chiff a hundred feet
above a well-traveled dirt road.

All this to pay obeisance to the past and
future of a tribe of some 8,500 people, They
inhabit one of the least welcoming land-
seapes in the country, the dry, remote mesas
and scrubland of northeastern Arnzona, a
bleak terrain of vellow sandstone crumbling
down the sides of shiplike geologic remains,
flat topped and forbidding.

L.and Enough for Eternal Life

Throughout this region their ancestors
wandered until, eight centuries ago or more,
guided by their prophecies, they establhished
their clans around three mesas. The eight
shrines, in a sense, mark the last staging
areas in the final migration inward to this
place where they became the Hopis and
huilt their homes. They now dwell in 1.
villages, some relatively new and one,
Oraibi, claiming to be the oldest contin-
uously inhabited town in what is now the
United States. The land that lies within the
shrines—most of the northeastern quarter
of Arizona—would be sufficient for all the
people. With its use, as one Hopi friend
told me, “The Hopis would live forever.”

The pilgrimages have been made for cen-
turies and will continue—expressions, the
Hopis explain, of their continuing sense of
responsibility for this area. Yet much of it 1=
not legally Hopiland and is now crisscrossed
by highways and inhabited by whites and
other Indians, chieflyv Navajos

Pilgrimage over, the priests returned to
the Hopi reservation. There they learned
that the heavy rains at their campsite near
the shrine in the Grand Canyoen had caused
floods, closing the area to tourists. The pil-
grims heard this news with pleasure. It told
them they had done well in theiwr homage.

“eational -f';'i_'l__l_il'r.:l'll'l'.flr-i - November 1982



Cne of the major preoccupations of the
Hopis is rain, upon which depends the corn
that i=at the center of their life. If it rains, it
mcans the Hopis have performed their cere-
monies properly and have lived a good life,
It takes little precipitation to make Hopi
corn grow—eight to twelve inches of snow
and rain a vear—-but that little bit is crucial

I remember one dawn when we made our
wayotton the desert floor just below the vil-
lage of Shipolovi on Second Mesa. Leading
us were Larlene Quavehema, her older
brother, Phillip, and their father, Alonzo

Alonzo lifted up a board from the dusty
ground, revealing a deep pit—a Hopi oven
for roasting corn. He filled the pit with sticks
and limbs of salthush. Soon fire erupted
from the hole with a roar, tatters of Aame
disappearinginto the wind, and Alonzo told
us to go pick corn in a nearby field while he
tended the fire. “Usually an old man tends
thefire,” Alonzowent on, adding that noold
man had been avmlable that morning
“You've got some gray hair,” Phillip tald his
father (who is in his 403), “You'll do fine. "

shartly after noon we arrived back at the
smoking oven and dumped a truckload of
corninto the hole. Then we covered it forthe
night. Next day at dawn Susanne and 1 met
the three of them at the oven.

Alonzo stood and held out sacred corn-
meal in his hand. Praving in a loud voicethat
reverberated through the thin air, he called
on the spirits of the place to enjoy the corn
roast with us. Then he lowered himself into
the pit. Soon buckets of corn emerged from
the hole. Before long Alonzo pulled himself
up out of the oven, drenched with sweat.
Phillip took hiz place. Then came my turn.

Though taller than most Hopis, I was way
over my head in that oven. Corn rested on
smoldering coals; heat penetrated through
the soles of my boots, I'scooped ears into the
bucket and pushed it overhead—again and
ugan, s0on I came up for air.

“Pretty good, pretty good,” hooted Phil-
lip. It was a kind of competition: Who could
stay down there the longest? I lost.

We shucked ome corn, eating amply,
Then, our truck loaded, we headed for the

Susanne and Jake Page are the authorsof Hopi,
published this month by Harry N. Abrams. Ine. .
New York. Free-lance journalists, they Live in
Waterford, Virpinin
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village, There Alonzo's wife, Linda, de-
lightedly called out *Askwali, avkwali,” the
word Hopl women ose to say “thank yvou,”
and took charge of the corn. It had been Phil-
lip's cotn as it grew in his feld, but once it
wits placed in Linda's house it became her
property, as were the house and its furnish-
ings in this strongly matrilineal society.

Sated with corn, I looked about. Four
ears, ¢ach a different color, bungin a bunch
on the living-room wall, “What are those
different colors about ?” [ asked Alonzo.

*“Thefour directions,.” be explained. “Yel-
low 15 north, blue is west, white is east, and
red 1s south. Those directions we came from
long ago when our clans gathered here ™

The blue corn is used by a Hopi woman to
make traditional piki, & kind of corn bread.
She stirs ground blue corn, water, and a
pinch of ashes into a thin gruel. Then, ina
small stone house specially built for the pur-
pase, she spréads the mixture on a smooth,
hot rock that rests above a fire. Inan instant
the gruel turns into what looks like wet
paurchment. She peels it off the rock, folds it,
and sets it aside to drv,

A Hopi woman may spend days in her
dark little piki house, making thisimportant
blue corn bread—and developing a heavily
callused hand in the process. Before ceremo-
nies and other important events such as
weddings, and even when & visitor drops by
a Hopi house, pikiand other foods are given
out in astonishing bounty.

When Spirits Dwell Among Men

Havingdelivered the sweet corn to Linda,
Alonzodrove 18 miles to the Keams Canvon
hoarding school, where he is a cook. After
work he would spend an hour ortwo tending
his cornfields and then proceed to his kiva,
an underground chamber where men pray
and make preparations for kachina dances
and other ceremonies. He would stay in the
kiva until after midnight, return home for a
catnap, and rise at dawn for the fields.

summers are exhaustingly busy times.
Nowadays, many men like Alonzo have jobs
an the reservation and must still find time to
plant corn and keep vigil against weecds, ro-
dents, and ravens. All thewhile, the villages
are in the midst of the cycle of ceremontes,

In the Hopi religion kachinas are benevo-
lent spirits; from late Julv until December
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Nature carved a grand redoubt in Second Mesa. Founders of the village

of Shipolovi had retreated to this summit during the late 1600 tn

they live in San Francisco Peaks, one of
which, at 12,633 feet, is the highest point 1n
Arirona. An old volcanic formation, the
peaks loom just north of Flagstaff, 75 miles
from the Hopi villages, a visible presence on
the Hapi people’s horizon and one of their
most important shrines.

To their sorrow, a ski Lift hauls winter
sportsmen and summer hikers to a point a
few hundred feet below one of several sacred
sites within the peaks. Priests, praying at
these sacred places, must share them with
gawking onlookers and their litter. Over the
strenuous objections of the Hopi Tribal
Council and Navajo medicine men (to
whom San Francisco Peaks also are sacred),
developers have obtained a permit from the
11 5. Forest Service to build another ski lift
and to expand the lodge.

The Haopis bélieve that the entire surface

Gl&

of the peaks is where the kachinas rehearse,
or prepare themselves for the making of
snow or rain, Hundreds of vears of watching
the kachinas manifest themselves as clouds
over the peaks have now given this central
religious tenet an unshakable force in the
Hopi view of the world.

After the winter solstice, the kachinas be-
gin to appear in the villages. There they join
with men to pray for the new year, and to
dance in the kivas and later in the plazas to
bring rain. Among the most important of
their early appearances is Powamu, also
known as bean-dance time because of the
bean sprouts miraculously grown by the
kachinas in the dead of winter that, along
with gifts, they hand out to children

Throughout the ensuing months, in one
or another of the 12 villages, the kachinas
dance, usually throughout both dayvs of a

National Geographic, November 982




weekend. Art historian Vincent Scully of
Yale University has deseribed these dances
as among the most important art forms in
North American history. Many kachina
dances feature clowns who present in often
ribald and slapstick wayvs the Hopi version
of Everyman, in which they fall further and
further from the true Hopt way. Toward the
end of the ceremony they are warned by the
owl kachina, chastened by kachina whips,
and brought back to the true path,

A visitor sees clowns, then, as part of a sa-
cred rite; he sees peaple sitting around the
edge of the plaza and perching on the roof-
tops, and children scurryving back and forth
The kachinas’ rattles and turtle shells and
bells tied around their knees provide a
rhyvthmic counterpoint to the insistent beat
of a drum, and they chant their songs and
poems all day. A rising wind sends dust in

Inside the Sacred Hopi Homeland

anticipation of Spanish intrusions into their territory. Certain areas of
the Hopl reservation remain off limits to non-Indians teday

sudden swirls, and at day's end clouds scud
into view, breaking off from the tops of San
Francisco Peaks. It is awesome.

The kachina cycle ends in late July asone
village after another hosts the Niman cere-
mony, or home dance, so called because the
kachinasare going home to their mountains.
During the home dance, Hopi brides of the
previous vear are presented to the kachinas,
Diressed in white cotton robes that are tradi-
tionally woven by their husbands' uncles,
the brides stand solemnly as the kachinas
chant and dance.

And when the bride presents her firstborn
to the sun deity, she will wear her white robe
again, and another just like it when she re-
turns, finally, to the spirit world.

While the kachinas are at home, other
céeremonies take place. Perhaps the most
famous is the snake dance, in which priests
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af the Antelope Society chant while priests
of the Snake Society dance around the plaza
holding rattlers and other sna
teeth, Snakebite dunng these ceremonies 1s
rare. When it does occur, Hopis will tell
vou that someone was not thinking good
thoughts that day

wBS 10 LNEIT

Sniake Dances Prove EHective

Atthe end of the ceremony the snakes are
released ['tll.]- slither down the sides of the
MESHs |.'-.|.: k to the desert, in much [lIL' saIme
manner as rivulets of water will snake their
way off the mesa when it rains. For the
snake dance is a prayer for rain. Dunng or
o _.rlj:; after the three anake dances [ have
attended, it rained

=t1ll otherce rt_'r'|'|||“'il-':= Lhroughoul the vear
are social dances. Boys and girls, men and
unmarried women, dance together in buf-
falo dances, buttertly dances, or dances
portraving other Indian such  as
the Navajos and the Comanches

| AR the social dances are '.'i'l'l.'-ll.li""l"l'!.
religious in nature and may not be photo-
graphed [he kachinas
may not be photographed under any ¢ircum
stanres. Lhe Hopis have a well-defined

L
LriDes

exXceplt |}_’-' | 1-'-5'-]:.

sense of privacy, Not only are their ceremo-

nies off limits to cameras, tape réecording, or

sketching, but so are most of the villages
The ceremonies, the agricultural ¢ycle,

the land itself—all combine inte an intricate
tapestry of belief, custom, and behavior. It
has allowed the Hopis to sarvive for a mil-
lennium in what would seem a hostile land
It has withstood the raveling effect of white
man's SOClEly more :‘:--::.l.L-I_'.‘-."::'.a:.I_'- LAn ANy
other native American culture

Hopi studentsat the reservation grammar
schools have one of the lowest dropout rates

of anv ethni glOoup in the United States
But there is no local high school, and the
must attend government-financed boarding
«chools as far away as Riverside. Califor-
nia—600 miles. A few commute by bus to
Winslow, Arizona, public schools,
miles south

I discussed this with Viets Lomebeftewa,
one of the Hopi elders. He told me that the

most important priority for the Hopils was a

=ome S0

high school of theirown so that the teenagers
would learn traditional Hopi ways from the
elders as well as the “white man's knowl-
edee ™ In fact, a high school is now in the

i . & -
|'||.1.|!|. 1 SLAPES
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Hop children increasingly are not learn-
ing their own language, and | have heard
leenagers express dismay at the thought of
attending a local Hopihigh school. Tt would
snlate them from outside friends and the ad-
ventures of beingaway from home. Life asa
Hopi is hard, and the lure of the outside
world i1 great

Throughout their mstory the Hopis have
been aided by 1solation in their remote mie-
sas. bown the centurieés there were occd-
sionai raids by Apaches and Utes, but they
were far fewer than the attacks on the
Pueblo Indians of the Rio Grande area.
The Hopis were relatively unaffected by
the Spanish and the Mexicans, who ruled
over what is now New Mexico and Arnzona
from 1540 to 1845,

Change Begins to Bear Down

Even into the 20th century, the thrust of
American culture was felt less by the Hopas
than other tribes. But now, with highwavs,
television sets, and jobs in the tribal govern-
ment, the Bureay of Indian Affairs, and on
varous construction projects, the threads of
the Hopi tapestry are seriously stretched,

In & sense the Hopi people really wére not

Foundation of faith goes ! I'
-
B

desp as workmen put the final
touches on a new kiva (Teft).
The ladder descending from a
hole tn the roof symbolizes
aceess to the underworld from
which the Hopi people
originally emerged. In lore
winter the kivas throb with
drumbeats as kachinas dance
well into the might

Appealing to the spirits
for ¢ successful corn crop,
aman casts offerings of
cornmeal before tending his
field (right). The Hopis
grow more than [2 varieties
with short stalks and deep
roors to ap precious
moistyre. he grain sustains
both flesh and spirit.
According to their color,
certain varieties fulfill
specific roles (n cercmofies,

Inside the Sacred Hopi Homeland

i tribe throughout most of their history, but
& loose association of autonomous villages
each with its own political leadership, rather
like the citv-states of ancient Greece. The
villages remained largely autonomous until
1934, when the United States government
imposed on all Indian tribes a parliamentary
form of government that gave rise to the
tribal council. The Hopis resisted this form
of government into the 1950s, and there are
still a few vocal dissidents.

How to be a Hopi? Opinions range. The
conservative seek to keep the old ways rig
idly mtact. The highly progressive would
ardd to Hopi culture much of the white
world's technigues and even attitudes

Amy Tayvlor, a member of the Bear Strap
clan, is community development officer of
Shongopovi, an ultratraditional Hopi vil-
lage that was among the first settied a mil-
lenniumago. >hetold me: "It's just crucial to
get the two sides In our village to work
together. That's one of the things I'm trving
to achieve.™

~he gives the tribal council credit. “It is
recognized as the Hopl government in
Washington, D. C., and it has been vers
helpful, especially on the question of land.”
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more than the land's carrving capacity.

The Hopis know their claim to the land is
far older than the Navajos', and their need
for it just as great. Ivan Sidney, former Hop
police chief who was elected tribal chairman
in 1981, feels very strongly about this. “We
Hopis are the last of the frontier,” he told
me. “Everyvthing else of the American fron-
tier has changed, except the Hopis, who still
do the traditional things more completely
than anvone else. We have survived because
jt was in our prophecies. We will get that
land back . . . sothat we will endure.”

I sat not long ago in the office of Abbott
Sekaguaptewa, Sidney’s predecessor as
tribal chairman. “Why do we need the land?
We need it for new settlements, for home-
steading, and grazing. Ourolder villages are
full, Young Hopis, coming back from schoaol
and college, deserve places to live."”

The former chairman leaned back and
looked off into a private distance. “But the
most important thing is the shrines. The el-
ders sav that the shrines are our standards
the way white people raise flags over their
territory. Without our shrines, our inheri-
tance, we simply cannot continue as Hopis.”

Many Hopis worry that the anciént lands
bevand District 6 are being defaced, even
destroved. One June day Susanne and 1 ac-
companied Percy Lomahgquahu, a weaver
and an elder of the Eagle ¢clan of the village
of Hotevilla, to his traditional eagle nests
along the high northern rim of Black Meza
There were eight sites, in some of which ea-
eles had nested every vear since Percy had
first visited them as a vouth with his uncles.
This time there were no eagles, Some of the
nests had been deliberately destroyed

Later we accompanied Alfred Joshongva
of Shongopovi to hiz eagle nestssouthwest of
the mesas, between Winslow and Flagstaff
On a ledge about 20 feet below the nm of
Canvon Diablo, we saw a young golden ea-
gle sitting on a nest. A few days later Alfred
returned and judged the eaglet old enough to
meet its destiny. This voung eagle would be-
come R messenger to its ancestral spirits
The eagle was taken to Shongopovy

Next day before dawn some of Alfred’s fe-
male relatives came to the eagle. Using a
perfect ear of corn, called Mother Corn, the
aunts anointed the eagle’s head and back
with sacred watery clay and gave it is

G260

Lifted from its aerie, a young golden eagle
from Canvon Diablo (above} will begin

a new life in Hopi riteal. Taken in the spring,
the eaglet ceremonially becomes a member
of the family {right) and s kept on a

rooftop (below). In late July, the bird is
sgerificed to send its spirit to (& Qnoestors
with an appeal for rain. The praclice ts
pnermitted by federal law for native
Americans engaged in religious rituals.

National Geographic, November [982
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name, after Alfred’s Spider clan: Hyeouma,

or Hanging As It Comes Down. Then
Hyveouma was carried outside and intro-
duced to the sun. rising over the mesa. From
that time on Hveouma was a member of the
familv. In like manner Hopi babies are
named, 20 days after they are born.

For more than a month Hyeouma would
be tethered on the roof of the house in Shon-
gopovi, fed with rabbits caught in the desert
by Alfred and his nephews. From his perch
the eagle could observe the village and see
if the inhabitants were ]l‘-::n'Hl‘l,‘-__' Oroper ”u.-}li

623

lives, Hyeouma would watch the home
dance in late July and then, when the ka-
chinas had returned to San Francisco Peaks,
Hyveouma also would be “sent home.”™ The
earle would be miven traditional Hopi baby
presents during the home dance by the
kachinas—a doll, a bow and arrow, and a
plaque made from yucca. Then it would be
smothered—sacrificed

Hveouma's body, wing, and tail feathers
woluld be removed and the body buried cere-
monially along with the gifts. One primary
feather would be left on each wing o that the

National Greopraphic. November 1982



eagle's spirt could fly up and join the other
spirits in the mountains.

What became of Hveouma's feathers?
The ta1l feathers and primaries and cover-
lets are used in ceremonies in the plaza
Hyeouma will, in this way, remain in the vil-
lage, participating in the ritual cvcle of the
Hopi religion year in, yvear out for several
generations. And his down feathers have
been made mto praver sticks, called pahos.
Throughout the year, in ritual after ritual
during which the Hopis purifv themselves or
attend to their shrines and religious duties,

Inside the Sacred Hopi Homeland

Winter winds tug at praver feathérs tied to a bush
tn the hope of more harmonious times, The
fiopis believe that the feathers are invested
with evils that will be removed as the bush is
stripped bure, making a spiritual space for the good
that will reploce them

The promise of a bright future shines in the
eves of a young woman (abowe) wearing the
butterfly hairstvle that signifies she (s
unmarrted. Her generation too will tie feathers
i the wend, ensuring that the customs of this
ancient peopie will endure.

the pahos are deposited in sacred places,
carrying the pravers of the Homs for rain
and crops and a good life for all creatures.
Later that summer, for example, when
the priests made the long pilgrimage to the
shnnes that mark their ancestral land,
Hyeouma's feathers embodied the Hopi
prayers. And it is Hveouma who today is
standing guard around the périmeter of this
region of desert and mountain, a holy land
that the Hopis will watch over—in their was
and on our behalf—for as long as people live
on this planet. []

619



€
17 NEW

T 7 AR
IKE evervy Amencan, I enjoy talking and
reading and arguing about what
makes us differentasa people. Ralph
Waldo Emerson, for one, believed
there was something unique about this land
that inspired “the most expansive and hu-
mane spirit; new-born, free, healthiul,
strong.” But H. L. Mencken declared that
“the American peoaple . .. constitute the
most timorous, sniveling, poltroonish, 1gno-
minious mob of serfs and goose-steppers
ever gathered under one flag in Christen-
dom since the end of the Middle Ages.”

Of course we are many peoples, the cream
and the dregs of older societies, dreamers
and outcasts, never a melting pot but a
bubhling stew seasoned with more ethnic,
religious, and racial ingredients than any
other. We are a restless nation of new-
comers, inheritors of one of the richest and
3 . most beautiful, diverse, and virginal lands
...... i left on earth.
| We have risked the terrors and tasted the
delightsof thatland, and still we pushahead,
mavhe to find something, maybe to escape
something, or mavbe just to be moving on.
Settled for a while, we change our ways of
life to fit new surroundings. Then with can-
do impatience we turn around and uproot
those surroundings to fitour shifting desires.

To tell this story in all its complexity—
how the land has shaped us and how we
have shaped the land with our axes, dams,
farms. roads, bulldogers, and imagina-

BE TS @Y TS Wy RTELT

MLP DU Y NATIINAL STDRRAFGR tinns—the GEoGRAPHIC will present a series

' =he af 17 historical maps and accompanying

E['-"ﬂ_"d“-“ﬂ of Indians, Spanizh, ﬂf‘lf articles on regions of the United States, in-
Anglos have veined the Southwest's arid cluding also the West Indies and parts of

landscape. Their interwoven histories
are featured in this issue’s map
supplement, first in o new series.

Canada and Mexico intimately meshed with
olr own history.
Under the direction of Senior Assistant



Making of America

MAPS TIE THE NATION TO ITS PAST

Edntor for Cartography John Garver, we
will be drawing upon the insights offered by
the expanding field of historical geography
and its scholars, such as D. W. Meinig,
Maxwell Professor of Geography at Syvra-
cuse University, to take a fresh look at the
special characteristics of each region and its
development from the pre-European era to
the present

John Garver believes the series will be a
major contribution to cartography. “We in-
tend to show how every region owes its spe-
cial qualities to the human groups of its past
and how the marks thev left are still there to
be read in the landscape. We want to offer a
unigue view of our countrv as a means of
gaining a more vivid sense of its develop-
ment over the full span of our history, At the
same ume, the maps will serve as guides to
travelers, virtual road maps to the past.™

The first map, The Southwest, accom-
panies this issue. One side depicts the South-
wesl today, highlighting places where the
remainders of the past can still be seen: chiff
dwellings and village outlines of prehistoric
Indians who spoke dozens of distinct lan-
puages; 17th- and 15th-century miszions of
apanish priests; crumbling 19th-century
adobe forts of the United States cavalry:
and the 20th-century test site of the first
atom bomb

The other side portravs the historical pro-
cesses and geographic patterns that have
given the Southwest its special flavor, show-
ing the changing imprints of settlement by
spanizh and Anglo populations on land con-
tinuously occupied by Indians for a hundred
centunesor more, Itdescribes what brought
each culture here, what tools and ways each
introduced, and how each responded to the
hirsh challenges of the desert. It brings the

story up-to-date with the boom in retire-
ment, resorts, high technology, and other
sunbelt industries in the expanding cities of
the aouthwest.

Future maps will treat similar themes in
such regions as the Great Lakes, the Central
Kockies, and New England, revealing a di-
versity of physical habitats and m each area
the dynamics of human geographv

Forexample, the ascendancy of the Plains
Indians durimg the 17th and 18th centuries
can be hinked to their mastery of Spanish
horses to extend their bison-hunting culture
iar into new territory, ultimately reshaping
the region and with it the course of human
events. Subsequently new Anglo-American
technology in the [orm of the steel plow,
barbed wire, and the iron horse entered the
same area, altering dramatically the Plains
landscape, its resource base, and the lives of
Indians and settlers alike down to their de-
scendants today.

Every great sweep of peoples across land
i= 4 library of family histories, whether writ-
ten or not. My own grandfather homestead-
edd 1n Missourl, and our family still owns
spme of that land. Although I am gone from
it, it is not gone from me. [ think of a very old
photograph from a family album, Tt iz of a
voung bride newly settled in Indiana. The
groom was my greal-grandfather, a British
soldier who for reasons lost to family history
fought for the Yankees in the U.S. Civil
War. The bride, myv great-grandmother,
was a full-blooded Shawnee, and their story
15 one of those that make Americans differ-
ent as a people.

ELrfire
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MAINE AND THE MARITIMES
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EFORE BORDERS, before
the shapes and names of
nations and states became
political facts and the stuff of
grammar-school geography, there
were the great passages. Indian
migrations and changing cultures
were long and diverse before any
European ship made landfall
Indians moved north to south
and wes!t o east. Generally, the
Spanish explored south to north,
the British and French east to wesL
The new GEOGRAPHIC series of 17
regional maps begins with the
Southwest. In 1983 map
supplements are planned on the

I
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Atlantic Gateways, Deep South,
and Central Rockies. :
Since human geography does not e
proceed along political boundaries, i
the nation’s regions are mapped
with a sense of how land and
people were bound in common
destinies by the dreams of each age
and the opportunities of terrain. []
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of Kublai Khan




“DIVINE WIND,” known to the
Japanese as kamikaze, over-
whelmed a Mongol invasion fleet
off Japan in 1281, reportedly
sinking 4,000 ships and claiming 100,000
lives—the second such storm to turn
back Kublai Khan’s plans for conquest.
Thus was born the kamikaze legend.

By TORAO MOZAI

Photographs by
KROJI NAKAMURA

Paintings by ISSHO YADA
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EVER BEFORE in historv—
and perhaps never to this
day—had such an armada
heen assembled, It numbered
4,400 ships with 142,000

troops aboard, and their orders were simple:

Sail from ports in China and Korea, invade

the islands of Japan, and conguer them in

the name of the great Mongol emperor,

Kublai Khan.

Instead, thev themselves were con-
quered, not by naval action but by astorm so
terrible that even today Japanese refer to it
as kamikaze—divine wind. The year was
1281, the Mongol fleet was virtually de-
stroved, and Japan ezcaped foreign occupa-
tion for the next six and a half centunes,
until the end of World War IL

As a student of naval history as well as a
profeszor of engineering, I have long been
fascinated by the Mongol invasion of Japan.,
In fwct there were two invasions, onein 1274
and the second in 1281, both abruptly termi-
nated by storms (map, oppositel. The 1274
invasion was on a smaller scale than the one
that followed, and thus it resulted in fewer
losses. Yel together the two events cost
Kublai Khan dearly and dashed his dream
of an overseas empire.

The disaster of 1281 occurred at Taka-
shima, a small island off Kyushu in the west-
e¢rn part of my native Japan. There with a
skilled team of divers, scientists, and engl-
neers, 1 have spent the past three summers
exploring for the sunken remains of the
Mongol fleet, under a grant from the Japa-
nese Ministry of Education. So far we have
recovered a number of artifacts from the
fleet and have developed promising new
techniques for detection of other items bur-
ied beneath the ocean floor.

APANESE HISTORIES offer detaled ac-
countsof the Mongol invasions. Both were
launched by Kublai Khan, whose grand-

father Genghis Khan founded the Mongol

Empire. The noted 19th-century Japanese
artist Issho Yada devoted a lifetime to pro-
ducing such dramatic scenes from the inva-
sions as the one shown on the preceding
pages and others accompanying this article.

In 1268, having conguered northern Chi-
na and Korea, Kublai Khan demanded sub-
mission from Japan. The Japanese ignored

636

the command, and the khan prepared to in-
vade their island stronghold. Finally, in
November of 1274, a feet of 900 ships
and 40,000 Mongol, Chinese, and Korean
troops arrived at Kyushu's Hakata Bay.

After a dayv's successful fighting, the in-
vaders retired for the night. But that eve-
ning a storm threatened the fleet at anchor,
forcing the ship captains to put to sea. The
storm eventually overtook the fleet, sinking
200 ships and bringing the total cost in lives
to 13.500

Despite the toll, Kublai Khan prepared
another attack. By the springof 1281 a vast
armada that would consist of 4,400 ships
and 142,000 Mongol, Chinese, and horean
troops began assembling in ports of China
and Korea for a second assault on Japan. (By
contrast, the famed Spanish Armada three
centuries later numbered only 130 ships and
27,500 men,)

This time the Japanese were well pre-
pared. During the seven-year interval they
had built a wall around Hakata Bay, a mas-
sive structure some 2.5 meters high and 20
kilometers long.

The Mongols apparently had no knowl-
edge of the wall; they landed the advance
portion of their army directly in front of it
(page 649). The close quarters robbed them
of their most successful tactic—the lightning
cavalry charge that had routed the finest
armies of Asia and Eastern Europe.

The two armies were closely matched,
and skirmishes raged around Hakata Bay.
Neither side could gain a clear advantage,
and atlength theinvaders reembarked. Sail-
ing westward, they joined the main body of
their army, which had finally arrived after a
two-month delay in China. At last all the
ships and most of the troops were assem-
bled. Toward the end of July the combined
force attacked Takashima and prepared to
invade mainland Kyushu.

Meanwhile the emperor of Japan and oth-
er high-ranking officials besought the aid of
the gods, performing elaborate Shinto cere-
manies at shrines throughout the country on
behalfof the defendingarmy. Asifinanswer
to their pravers, the divine wind struck the
Takashima area in Aupust—with devastat-
ing effect.

Estimates of the Mongol losses vary, but
most accounts set the ships sunk at 4,000.

National Geographic, November 1982



Kamikaze!
Divine wind
saves Japan

FORTRESS with the sea
its moat, fapan has never
been successfully invaded,
despite the two Mongol
attempts in the 13th
century. U, 8. invasion
plans during World
War I were abandoned
when Jopan surrendered.
Japanese sulcide pilots
in that war adopted
the legendary title
of kamikaze—divine
wind—hoping to imitate
the storms that defeated
the Mongols in 1274
and 128].

wia struck by & vlorm
that cost 200 ahips
and brought the tota/

China, in late fm
and met the pnrthern
fleet fram Korea near

Hei amad Hirada Jima.

But fn midsummer,
= hefore i comblivad
assault coold be ey
mavnted rak
matirland Kyusha,
. oan struck

ak terating 4,000 Goto T T
ships and 100,000 men, |, Retfo ; : “ !
i i W | = i W 2
= '1 JE l-LF ,i_j =3 IJ i F l Jll 4
¥ & LI a | i l'I.. ] - ."'-...f' _
< "l - 2% Battle sites 4 . . e s

o Nl . [ ith-cantiry place-names e _ y

. modarn names /n e 4 ) W :

i v 'y P ! o,

- . - -
= g ]

Y e et A A R

The Lost Fléet of Kiblal Khan 637

k="

-'.J. = | = I'.- .




The troop casualties probably exceeded
100,000, including those drowned at sea and
others slaughtered by the Japanese on laka-
shima. The Mongols never seriously threat-
ened Japan again

ORSEVEN CENTURIES the remnains
of the Mongol fleet lay largely undis-
turbed on the seatloor off Takashima.
Fishermen occasionally brought up by hand
ar in their nets such items as earthenware
jars, stone bowls, and fragments of porce-
lain, but no systematic exploration of the

b3R8

artifact-rich site was ever undertaken.

In 19801 received a three-vear grant from
the Japanese Ministry of Education to de-
velop experimental techniques in underwa-
ter archaeology, a field in which Japan has
lagged behind many other countries. With
the Mongol fleet in mind, my colleagues and
I selected the waters surrounding Taka-
shima as ideal for testing those new meth-
ods. One of the major problems in undersea
exploration is the difficulty of sesing be-
neath the ocean floor,

Until recently, nonmetallic objects buried

"'i'll'if-'.l L |I {.j-['r i'_ll-I l'-r'-lli'-j J'.!.l:'. -‘I'I'I': dk |"':||ll;-!f.-r ..'I I-"IIJ'l.:I




beneath a foot or two of sand or silt were
invisthle even to the most sensitive under:
water detection instruments, such as side-
As a result,
archaeolo ;.'_i':-1 5 |_|'_I'_|_|r_‘| locate suich -ll_iu::' LS { -rJE_'n'
by choosing a likely spot on the seafloor and
excavating it over a wide area

For some vears [ had worked with Japan's
ploneer underwater archaeologists: Profes-
sor Shinsuke Araki of Tokve's Rikkyo Uni-
versity, Professor Yoshio Oe of Kvoto, and
the distinguished Professor Emeritus Na-
mio Egami of the University of Tokvo,

sCAN sonar and ma rnetometers

The Lost Fleet af Kublor K

sheathed in barnacles, o sword believed
to have been carried by a Mongol covalry
afficer emerges from the bottom: in the

hands of divers (left). Other artifacts

recovered. offshore il cartons at Taka-

shima's port (below)

| had felt the challenge and frustrations of
excavating whole areas of the ocean floor for
Lhe recovery of a few artifacts or, in some
cases, no artifacts at all

Creologists, 1 knew, employ a

known as a subbottom profiler, or sono-

device

probe, which uses sound waves 1o map {or
mations of rock and sediment beneath the
ocean floor. Although the mstrument is de-
signed Lo record massive lavers of rock; 1
wondered if it could be used to locate smaller

aobjects, such as buried artifacts,
I took the guestion to a firm in Tokvo,
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The mighty Kublai Khan, stern-foced in this
portrait, ruled a domain stretching from the
Blach Sea to the South China Sea. His officers
carried emblems of authority such as the
bronze seal (left), pro-
claiming % owner @
leader of as many as a
thousand soldiers.

Mongol troops (fac-
ing page) pierce the
hands of a Jaopanese
woman (0 pass ropes
through the wounds and
hang her, along with
others, from the bow of
a ship.

Kokusal Kogyve, Co,, Ltd., which special-
jzes in undersea geologic exploration. Could
a sonoprobe—or a Sonostrater, as Kokusai
Kogyo calls its version of the instrument—
be used to locate small objects buried be-
neath the seafloor? Kokusai Kogyo believed
it could. The firm generously loaned me one
of its models, and with a small team of engi-
neers I took it to Takashima for testing.

HE PRELIMINARY results were

l promising butinconclusive. With the

Spnostrater mounted in a chartered
boat, we crisscrossed an area where Chinese
and Mongolartifacts had been broughtupin
the past by fishermen. As the Sonostrater
scanned an area as deep as 30 meters be-
neath the ocean floor, its black-and-white
recording paper revealed layers of subsur-
face rock, together with smaller features
that might be artifacts, scattered debns, mn-
dividual rocks, or merely buried clumps of
seashells. Although the Sonostrater could
indeed distinguish between massive layvers
of rock and smaller objects, it gave few clues
as to what those smaller objects were, Clear-
lv it needed to be modified for use in under-
water archasology.

Back in Tokvo [ went to see a friend, Iso
Tanaka, the vice president of koden Elec-
tronics Co,, Ltd. Several vears earlier Ko-
den had developed a tyvpe of color sonar
designed to locate schools of fish and to indi-
cate their tvpe as well as the size of the
school. If we could adapt Koden's color pro-
cess to the Sonostrater, we might have & tru-
lv remarkable instrument, one that could
locate buried objects and give some clue as
to the materials they were made of. Such a
device I call simply & color prabe.

Koden's engineers took on the job, and by
late 1980 they had produced an experimen-
tal model, The instrument analvzes the rela-
tive hardness of buried objects by using
varving wavelengths of sound, in much the
same way 4 prism separates light into the
various eolors of the spectrum.

Ohjects made of the hardest materials,
such as stone, metal, or porcelain, register
on the color probe's screen as bright red.
Softer materials, such as wood, appear or-
ange, and even softer materials, such as
sand and silt, register vellow or light green.
At the end of the scale in terms of softness,

National Geographic, November 1982
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Like human surf, wave after wave of Mongol warriors sweeps ashore af Fahato
Bay on Kyushu in their second invasion of Japan. Unaware of the wall built by the
lapanese after the 1274 invasion, the khan's advance forces landed at the same

S o LT = A | e T
rint and met with fierce resistance at water s edge. In the Mongol arsenal of weap
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ans were poisoned arrovs, maces, lassos, and javeling thaf could be hurled great
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wooden shields, and with a great flerceness inspired by defense of homeland, During
the furst invasion Jupanese warriors were hamperad by their tradition of individual
comintt, in contrast to the Mongols' large-scale troop maneuvers. By 1281, however.
the defenders knew their enemy’s ways, and proved a match for the invaders.
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water appears in its natural color, blue.

In the summer of 1981 we returned to
Takashima with the color probe and a vol-
unteer team of some 30 divers, scientists,
and technicians. The search for the Mongol
fleet had begun.

HILE myv engineering colleagues
Wa.nd I experimented with the color
probe, our divers began recovering
sunken artifacts almost at once, By meansof
hand tools and air lifts they scoured the
ocean floor off Takashima, bringing up a
variety of items including what appear to be
{3th-century Chinese and Korean tools and
implements.

Not all our finds were antique. In the sev-
en centuries since Kublai Khan's fleet went
to the bottom, countless Japanese and for-
eign vessels have followed it, not to mention
seven centuries’ worth of items lost or
thrown overboard. So our finds include ev-
erything from a barnacle-encrusted sword,
probably worn by a 13th-century Mongol of-
ficer, to & modern take subo—an earthen-
ware octopus trap.

The variety of older items was nonethe-
less remarkahle, Within less than two weeks
gurdiving teams recovered iron spearheads,
iron and copper nails, stone anchors, heavy
stone bowls, curiously shaped bricks, iron
ingots, and quantities of porcelain and
earthenware pots, vases, howls, and dishes.
Most of the ceramic artifacts had long been
reduced to fragments, but a few were recov-
ered intact.

The condition of the artifacts provided
clues to their history under the sea, In gen-
eral the longer a bowl or spearhead had
remained on the surface of the ocean floor,
the more hadly it was corroded or encrusted
with marine growth.

The cavalry sword offered a perfect ex-
ample (pages 638-9), It had sunk in shallow
water and by chance landed upright, with
its point and part of the blade embedded in
the sand. The buried section was in guite

good condition, while the exposed portion
was so heavily encrusted that it was almost
unrecognizable.

With the color probe still in an experimen-
tal stage, we continued to rely on our divers
for the search and recovery of artifacts. One
of their most common finds, the heavy stone
bowls, intrigued me. Each bowl had a dis-
tinctive notch in its rim, obviously for the
purpose of pouring.

[ theorized that the bowls may have been
used for mixing gunpowder, since historical
accounts mention the use of stone vessels in
that process.

Among our most intriguing finds off Ta-
kashima were bricks. They were slightly
thinner than modern bricks, and some histo-
rians believe the Mongols uzed them to build
small blacksmith forges aboard ship for
making horseshoeés and repairing weapons.
Other scholars maintain that the bricks were
carried by Chinese troops, perhaps to build
shrines ashore as soon as they landed 1n or-
der to pray for victory. In 1281 the Chinese
never had time to erect shrines; the bricks
went down with the invaders.

During our stay on Takashima, the 4,000
islanders became increasingly [ascinated
with our work. By chance we had arrived
during the 700th anniversary of the invasion
of 1281, an event that the islanders celebrate
every 50 vears with a festival.

Owver the vears fishermen of Takashima
have brought up most of the historical trea-
sures recovered from the Mongol fleet. Some
of the artifacts were zold to private collec-
tors, but others made their way into muse-
ums such as the one at Hakata Bay, now the
site of the modern port city of Fukuoka.

In a lecture I congratulated the islanders
for donating a number of their finds for pub-
lic display, and I suggested the time had
come for Takashima to have 1ts own muse-
ami. The museum could be furnished with
theartifacts we had recovered and with oth-
ers retrieved by the islanders.

Next dav an assortment of about 30

Hit-and-run raiders in a small Japanes¢ boarding craft leunch a lightning attack on
the Mongol fieet us it lies at anchor in Hakata Bay. Lacking a large navy in 1281, Japa-
nese authorities also enlisted local pirates to horass the enemy at sea. So successful
were the raids that Chinese and Karean ship captains took to chatning their vessels to-
gether in long lines abreast to minimize boarding opportunities.

644
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Symbols of a doomed mission

NTILTHE AUTHOR BEGANa the Asian mainland. Yet scholars agree
gystematic search for remains of the that these artifacts are typical of the
Mongol fleet, the only artifacts recovered  possessions the invaders carried
were those brought up accidentally in aboard ship on an overseas campaign.

fishermen's nets. Although the historic The one-foot-high statue (below)
treasures pictured may date from is a representation of the so-called
the 13th century, no proof exists L Kanzeon Bosatsu, a deity regarded
that they were recovered from 1.,}% by Buddhists as a symbol of mercy
the sea, with the exception of e and revered by the Mongols as a
the jar, /?-i- i protector of their armies. Like
opposite, below. The other 0 ikt the items at right the Kanzeon
items may have reached e~ Bosatsu forms part of the
Japan via trade routes | ) . collection of the Mongolian
or by other means, since i, X e Invasion Memorial Museum
the Japanese always o







ceramic artifacts retrieved from the ocean
floor were donated by various islanders
toward the start of & local museum.

Oné of the donations was an almost unbe-
lievable treasure: a perfectly preserved
bronze seal measuring 6.3 centimeters
square, with an inscription engraved in the
face (page 640). The seal was presented to
me by an islander named Kuniichi Mukae,
who had found it seven years before on one
of Takashima's beaches and had tossed the
curiosity into his toolbox. There the seal lay
forgotten until Mr., Mukae heard my lec-
ture, whereupon he retrieved it as some-
thing of possible interest,

Interest was immediate, for the seal wasa
rarity. The inscription was in a written form
of Mongolian language commissioned by
Kublai Khan himself. The dynasty had had
no official written language until the year
1271, when the khan ordered a Tibetan
monk by the name of Phags-pa to create one.

Theseal must have belonged to an officer,
for thé inscription reads: “The seal of a lead-
er of between one hundred and one thou-
sand soldiers.” On the back of the seal a
date—"the 14th vear of Zhi-yupan"—ap-
pears in Chinese characters. Zhi-yvuan was
the name given the era of Kublai Khan's
rule, so the veur was actually 1277.

From the two inscriptions we can deduce
that the owner of the seal was an officer of
some importance, who may have taken part
in the firstinvasion of Japan and who proba-
hlv died in the course of the second one.

S WE PROBED the seafloor off Taksa-
shima, we gradually developed a pic-

ture of how the Mongol fleet had
perished. The majority of ships, we decided,
must have been anchored to the south of the
island, the direction from which the divine
wind had struck. As a consecquence the ves-
sgls were either sunk or driven ashore along
Takashima's southern coast, which is where
we found nearly all the artifacts. The bronze
officer’s seal had also been discovered

on one of the island’s southern beaches.

Though Takashima's offshore waters
proved to be immensely rich in artifacts, we
brought up only a small fraction of what we
found. Qur funds were limited, and it would
have been senseless to remove artifacts we
knew we could not hope to preserve.,

Stone and ceramic items suffer relatively
little damage outl of water, but those of wood
or metal quickly deteriorate when exposed
to air, Thev are safer left buried beneath the
seafloor, where they have survived for cen-
turies, and retrieved only when they can be
properly cared for.

After three weeks of exploration we
ceased operations and left Takashima for
Tolkvo, where further experiments with the
color probe convinced me that the device
was a potentially valuable tool in underwa-
ter archaeological research.

Soit has turned out. During the past sum-
mer season the color probe hasled ourdivers
to a number of artifacts buried as much asa
meter beneath the seafloor. The 1982 season
has seen a variety of additional finds and has
contributed substantially to our knowledge
of a critical period in Japanese history.

HERE IS a great deal more to learn,
I We have vet to find the actual re-
mains of a ship lost in 1281, and no
one has located the 200 or more vessels that
sank following the invasion of 1274. Three
small islands lving between Kyushu and Ko-
rea— T sushima, Iki, and Hirado Jima—{fig-
ured prominently in one or both invasions,
and their waters have vet to be explored.
The color probe has proved extremely
promising, but it requires additional work. 1
believe that in time it can be improved to the
point of defining the shape of an artifact as
well as determining its location and the ma-
terial from which it is made. The applica-
tions of such a device are limitless, not only
in underwater archaeology but also in the
other ocean sciences. The search for Kublai
Khan's fleet is merely a bepinning. ]

Japanese counterattack routs the Mongol invaders before the defense wall at
Hakata Bay in 1281, For the second invasion the Japanese were superbly prepared,
with an @rmy of 100,000 stationed on Kyushu and 25,000 troops in reserve on the
neighboring fslund of Honshu. The latter were unnecessary; the kamikaze dealt
the final blew, putting an end to Kublai Khan's dream of an overseas empire.

B4R
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shuttle “Columbia™ as it touches down last July 4

MOSAIC OF HUES painted by a computer that has
at Edwards Air Force Base, California.

read varying temperatures from an infrared
image produces a striking view of the space

Pontnait
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RTISTRY WITH HEAT: Computer technicians at
Inframetrics, Inc,, in Bedford, Massachusetts, based
their palette of colors on temperature differences with-
in a 10°C (18°F) range—assigning a specific color to

cach degree of heat. The computer worked from black-and-
white infrared images recorded on & videotape asthe shuttle
touched down. The tape recorded both reflected and emit-
ted heat—the warmth of the sun and the desert runway and
the burn of a jet engine as the T-38 chase plane (below and
bottom)darted away. Hotter temperatures appear in tradi-
tional hot colors (left and bottom)—orange, violet, and
white. Cooler areas appear in hlack, blue, and green. Use-
ful in such fields as thermal design and architecture, ther-
mography does not replace the shuttle's on-hoard sensors.
since thermograms such as these do not take into account
variables created by differing surfaces and refraction from
curved areas. Thev do give us expressionistic views of an
exciting moment, [] BY CLIFF TARPY
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The Disaster of E Chichon

Photographs by GUILLERMO ALDANA E.
and KENNETH GARRETT
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Day became night in southern Mexico last spning
as villagers nean £l Chichdn volcano struggled with

the aftermath of explosions that rivaled
Mount St. Helens and may affect wonld climate.




A fireball of ash and gases blazes down El Chichon's west

flank in this rare photograph, as lightning dances like




4

fineworks in the night sky. Part of the second majon explosion.
on April 3, this flane fortunately hit no villages.
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Fire and Ash
Darkness
at Noon

By BORIS WEINTRAUB
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the seething mass below, at what was left
after the volcano blew.

It had been a steep climb to the edge of
the crater from the helicopter’s landing
point. The grayvish black slope was scarred
bv deep gashes cut through compacted ash
by heavy rains

A hundred meters below me lay overlap-
ping lakes of dark blue and green water
(above), their temperature an estimated
200°C (nearly 400°F). In one spot, water
hubhled as though fed by an underground
spring; inanother, a black object—a tree?—
bobbed up and down, hurled to the surface
again and again

| STOOD ATOP El Chichon and peered at




Steam rosé from the water in heawy
clouds, evidence of the heat and of the activ-

ity withan the magmatic chamber, Steam
seeper from the crater walls, the sulfur con-
tent turning them vellowish green and then
rust colored as it mixed with oxvgen

El Chichon, in the Mexican state of Chia-
pas, had never looked like much from the
ground: a mere 1,260 meters (4,134 feet)
high, with a peak that recalled the colloguial
meamng of chichon—a lump or a breast

But up here, as 1 stared into the crater
formed after a series of violent eruptions last
March and April blew away the mountain’s
dome, it was much more impressive. The
caldron below hinted at the power that

brought devastation to the southern Mexi
can countryside and inflicted a toll of human
life that may never be accurately tallied

Because of its remoteness, the catastro-
phe of El Chichdn was scantily reported in
the world Press, But thizvolcano pu:n]'ﬁ_'cf gt
least ten times as much sunlight-screening
ash and gases into the stratosphere as did
Mount 5t. Helens in 1980, threatening to
lower temperatures around the world, (See
the article by volcanologist Robert I Tilling
on pages 672-5.)

El Chichén was “discovered” in 1928 bva
Crermin scientist named Frederick Miller-
reicd. Its previous eruptions had occurred
long before—the folklore of some villagers
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OLOSSAL PLUME of natural air

BIHS| [ln EHII"'_ c pollutants, the largest in the Norther
H-Emmph-:r-.—: since the eruption af

Alaska’s Mount Katmai in 1812, El Chichdrni's

=
VI W tpﬂm s HEE April 4 explosion is seen as a bright circular
puff over Mexico's isthmus in this weather-




satellite image (left). Within six hours the stratosphere, whose lofty winds will carry it

cloud of fine ash and sulfur dioxide has westward around the globe

expanded over a wide region {right top). Five Meanwhile, gravity cloimed most of the debris
hours later (right center) the cloud iz torn for El Chichdn’s surroundings, where ash blanketed
between the lower atmosphere—with the countryside and flows of superhot ash ‘and
southwest winds prevailing—and the pases wreaked total devastation.
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held that the most recent was about 130
vears ago, but most experts estimated it was
thousands of vears in the past.

Few gave the mountain any thought. And
whyv should thev have? It was well away
from maost other Mexican volcanoes, those
located where the Cocos and American
plates rub against each other. It had been
little studied since Mullerreid, and most re-
cent geologic work in the area had been to
Assess 15 ]'Iflti'ﬂ!i:'i] for geothermal energy

Oh, sure, some of the Zoque Indian tarm-
ors and some local ranchers had been
complaining of earthquakes since last
November., and a Comisidn Federal de
Electricidad (CFE) geologist, Kené Canul,
reported he felt tremors and heard rumbling
noizes the winter before that The water in
nearby rivers was warming and emithing a
sulfurons smell. And there was alwayvs a
cloud of steam over the mountain

But that was precisely the point, officials
said later. That steam cloud had always
been there, and there had always been re
ports of rumbling in the ground in these
mountains, What were they supposed todo?
Evacuate thousands of residents? Whent
What if nothing happened?

Nevertheless, as selsmic actvity intensi-
fied late in March, the government prepared
to dispatch scientists to the scene. Mo=t
came from the Universidad Nacional Au-
tonoma in Mexico City.

“We have a station in Chiapas that picked
up some s¢ismic activity at El Chichon, ™ ig-
nacio Galindo, director of Lhe university’s
geophyvsical institute, told me, “We decided
to send a team of seismologists to do field-
work there.

Voleano Follows Its Own Schedule

“We were going to go the Wednesday be-
fore the first eruption, but we couldn’t get a
icopter,” said Servando de la Cruz-
Revna, who coordinated the team’s activi-
ties. “The trip was postponed until Friaay,
and then to the following Monday.

The CFE sent its own geologic team,
headed by Federico Mooser, a volcano ex-
pert who became a controversial figure

Before the scientistz could arrive, howey-
er—at 11;32 p.m. on March 28, a Sunday—
there was a local earthquake that registered
1.5 on the Richter scale, The eruption that

b

An arid rain choked scores of towns on
“Ash Sunday,” the sunless day of the
predown April 4 eruption. Enduring a

Narional Geographic, November 1982



weekend of fear and confusion, people gueue in San Cristdbal de
stockpile food. The camern’s flash makes spots of ash. Unaware at

natural catastrophe, many thotight they were being punished for their sins

The Disaster W B Clhichon




followed ejected a column of ash, rocks, and
gases, sending ash hurtling 17 kilometers
into the sky.

That eruption caused a number of deaths
and posed danger to the villages scattered
around the mountain. But it was merely a
prelude; the worst was vet to come,

The next Saturday, April 3, seismographs
in six locations around El Chichdn record-
ed more than 300 seismic events. They

sl il = BLELE TN

A spectacular intermission followed El
Chichdn's first eruption. As it steamed
and rumbled for a week, wary scientists
and the military surveyed its flanks to
learn about this little-known peak, far
removed from Mexico's volcanic beit.
When the activity failed to subside, the
army began evacuating close-in
villages—a process still under way

whert the major eruptions began April 3.

G646

climaxed with a powerful eruption at 7:32
p.m., then scaled down again until the ma-
jor blast at 5:20 the next morning, Palm Sun-
day. A priest some distance away called it
Ash Sundav; for 44 hours the sky was dark
with ash

After those two weekends, the map, the
entire landscape, had changed. Villages,
ranches, communal farms no longer existed.
The army evacuated thousands of residents;
thousands of others tled.

Many people were dead. The exact toll
will never be known: census fipures in rural
Mexico are iImprecise, and even government
authorities emphasize that official death
counts are just that: the number of victims
officially tallied.

On the one hand, Gen. José Moguel Cal v
Mavor, the army's field commander in the
area, told me in May that the death toll was
75, and the governor of the state of Tabasco
said 114 were killed.

But many believe the toll is far higher
than the army's final body count of 137; un-
official estimates of the number of dead run
into the thousands. A director of the federal
agricultural-insurance agency showed me
claims that had been filed on behalf of 3,638
missing people. A survey compiled for the
Chiapas state government listed the affected
rural farm population as 13,410, with only
% 754 in shelters in May; a footnote added
that inclusion of urban areas could increase
the affected population by 50 percent.

Amongthose unaccounted for many sure-
lv are alive elsewhere; many surely are not.

Even two months after those terrible
weekends, the signs of destruction were
chilling, Four of us—photographer Gul-
llermo Aldana E.; our friend and assistant
Alfonso Morales; our guide, Pedro Cruz Al-
tunar, untll recently a resident of the ares;
and I-—rode muleback for six grueling hours
from Ixtacomitan, some 28 kilometers up,
down, and around the mountains, to survey
the desolation

Ten kilometers from the summit, as we
entered the restricted zone where only thoze
with army permits could go, we saw a stone
marker: a skull and crossbones and the
words, “peligro; volcdn—danger: volcano.”

Abandoned clothing lay strewn on barbed
wire, mute signs of the desperation felt by
the Zoque Indians as they fled along the

National Geographic, November 1952



mountainous path to the relative safety of
the hishway.

Along our route: crushed roofs, trees
turned to charcoal, rocks that had fallen
from the sky, and the davtime quiet, so de-
void of Tife that the whinny of an abandoned
mule was startling. What had been a fertile
valley was now a dead, gray, barren desert.

The survivors remember only too well
how it happened.

FPotential Victims Dare to Stay

During the week between the major erup-
tions, the people of the nearby hamlets and
villages—even the 18,000 residents of Pi-
chucalco, the closest sizable town, 23 kilo-
meters from the summit—asked a common
question: Do I stay, or do I leave?

The government set up a plan to deal with
the damage, designating 150 million pe-
sos—about three million U. S. dollars at the
time—for relief efforts, The army evacuated
residents, many against their will; they did
not want to leave their land, and many trick-
led back. Local radio stations broadeast, in
several Indian languages, the names of sur-
vivors who had become separated from their
families.

servando de la Cruz and histeam arrived
late on March 30 and set up a seismic station
at Ixtacomitdn the next day. Other stations
were added at Judrez and Ostuacin. They
recorded increasing activity deeper within
the volcano's core.

Federico Mooser's CFE group also ar-
rived that week.

“The Tuesday after the first eruption we
Hew down inaspecial plane; the atmosphere
was filled with fine pumice dust that would
have filtered into jet engines.” Mooser said
in his Mexico City home on Volcano Drive.

“The next day we flew over the volcano
and saw strong activity. Thursday we went
to Pichucalco and reported to the governor.
He was distributing food to those Indians
whao had, wisely, abandoned the region

“Panic took over; they were advised to
evacuate even Pichucaleo. We smd calm,
calm, vou shouldn't act so fast."

On Friday, Mooser and another peolo-
gist, Salvador Soto Pineda, flew by helicop-
ter to the village of Francisco Ledn,

“We saw for the first time roofs that had
caved in, but also many that had not. The

The Disaster of El Chichean

whaole thing looked peaceful. We were there
about 25 minutes when the pilot came and
said they wanted to talk to me at army head-
quarters in Pichucalco.”

Soto decided to remain while Mooser flew
off to see Gen. Félix Galvan Lépez, Mexi-
co's Secretary of Defense. The army prom-
ised, Mooser said, to return for Soto.

“We knew most people had left the imme-
diate area,” Mooser said, recalling the meet-
ing. “We decided to assume a position of
waiting, not ask for the army to go in and
evacuate everyone, because vou can't do
that. It's too drastic.”

General Galvan later told news reporters
angrily that he had relied on Mooser's ad-
vice, and that he would not rely on others
again. Mooser told me he had simply urged
calm and a careful watch on the situation.

When he emerged from the meeting, he
learned that the helicopter had not returned
for Soto and three soldiers who had re-
mained with him in Francisco Ledn. Soto
was in radio contact and he reported each
hour that evervthing was normal.

At 11 p.m. there was no report. Soto was
néver heard or seen again. Nor were the
three soldiers, nor was anvone else who re-
mained in Francizco Lefn.

Exactly what happened—and how many
died there—probablv will never be learned.
Mooser believes there were 10 or 40 othersin
the village when he flew out that Friday.
Was it an unreported deadly ashfall, or sim-
ply radio failure, that canceled Soto’s 11
p.m. report? Did he and the others survive
until the cataclvsms of the next two days—
Ash Sunday weekend? No one knows.

Rescue workers reached the town nearly
two weeks later; only a bit of a church wall
was visible. Everything else, every building
and certainly every human being, was bur-
ied. The first bodies found included a boy
clutching his puppy.

Though Francisco Ledn suffered the
greatest damage, there were many such tiny
villages—Nicapa, Chapultenango, Esqui-
pula Guavabal, El MNaranjo—that have
passed into the folklore of the volcano.

I met Vasiio Jiménez Juarez im the
Pichucaleo plaza. He is from Nicapa, a
village with several hundred residents that

Is—was—ahout seven kilometers from El
Chichdm.
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“1 had 20 cattle and a few horses," he told
me. "The fire that came burned evervthing
1 had corn, beans, coffee, and everything
now is flat ground.”

Vasilio was away from home during the
first eruption; some friends, a family of sev-
¢n, had been closer to Nicapa, closer to the
volcano. All had died. he said.

“The next morning I went to Nicapa, and
a rock fell from the sky and hit me on the
hand," he said. “l couldn't work, All the
people from Nicapa came to Pichucalco in
trucks, I was here for eight davs, s0 1 was
here when the second eruption came. No
way I was going back in there!”

Vasilio, his wite, and five children even-
tually went to a refugee center in Villaher-
mosa, a4 bustling city of 185,000 about 73
kilometers north of the volcano. He staved
there for a month, then returned to Pichu-
calco to live with relatives.

Iisaster Signaled by Low Rumble

On Fridav night, April 2, the hot azh and
gases began to spew out ggain. The ash
spread south and east, and in San Cristobal
de las Casas, 90 kilometers away, a fear
spread: God is punishing us, the world is
ending, Bishop Samuel Ruiz GGarcia wenton
the radio to say that it wasn't so, that the ash
and darkness were natural phenomena,

The next dav, that fateful Saturday, Ser-
vandodela Cruz was at his seismic station at
Crstuacan, 11 kilometers from the volcano,

“The ash emissions were very frequent,
about every five minutes."” he told me,
“Then the wind would clear the area, and
then came another emission,

“Butat 1932 [7:32 p.m. | the next emission
wasn't ash. it was an explosion. It startled
me completely, The electrical activity was
very intense; by the lightning vou could see
the eruption goingon. The noise wasn't very
loud, just a low rumble. But the impressive
thing about it was that it appeared to come
from evervwhere.”

servando saw a rolling avalanche of ash,
gas, and rocks heading his way. It wis the
same type of avalanche as the one that bur-
wed Francisco Leon,

“Ttappeared to be very close to us; reddish
light came from about two kilometers away,
it seemed. 1learned later that it was actually
six kilometersaway.”

The Disaster of El Chichon

All Saturday night and all day Sunday
people poured out of the mountains on foot,
carrving what little thev could.

In one group was Federnico Mooser. He
had driven into the area, but his car became
stuck in the deepening ash and he remained
in Chapultenango, radioing the army and
now urging total evacuation. On Sunday he
walked ten hours on the mountain path to
zafety at Ixtacomitan.

Not evervone was so fortunate, As we
rode our mules on that same path two
months later, Pe-
dro pointed out
places at which
people  fleeing
had slipped, had
tumbled down
rocks, and were
killed. In Cha-
pultenango we
saw a school and
a large church;
both roofs had
caved in, as had
the roofsz of most
of the houses. Pe-
aro’s was among
them

Even in Pi-
chucalco, dam-
age was heavy.
The roofs of the
new market and

1M CHEPMEGE BLATE TTER o FEITHE PEGSE 1
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Deadly missiles, volcanic

of the town's rocks bombarded an

only movie the- eévacuated Chapultenango

ater had col- school (above) and slaughtered
lapsed. So had [tvestock worth millions

the roofsof many  ©f dollars {opposite)

houses there.

Guillermo Rufz Vargas, a Pichucalco la-
borer, lives in a three-room wood shack with
a dirt floor and cardboard walls lined with
gift-wrap paper. Eleven people, including
three babies, share the housze with him.

“The fire started coming out of the sky,"”
he told me, “and we didn't know whether Lo
leave or stay. Ash and sand were falling, and
rocks came through the roof like bullets.

“After the first time, I rebuilt the roof.
Then it all happened a second time.”

shelters were set up in Villahermosa and
Ciirdenasin Tabasco; in Pichucalco, Ixtaco-
mitdn, Tuxtla Gutiérrez, and elsewhere in

69



Chiapas. At one point 40,000 people lived in
them: late in May more than 12,000 re-
mained. The Mexicans have a word for
these people. They are called damnifica-
dos—damaged ones.

Muost of the seriously injured—those se-
verely burned or hit by falling rocks—were
taken to a public hospital in Villahermosa.
But everyone who came in contact with the
ash complained of eyve irritation and breath-
ing problems,

“If these people went often into an area
with dust like this, as minersdo, there would
be a problem,” I was told by Dr. Francisco
Jiménez Faledn, head of medical services for
the agency that operates the hospital, “Butif
thev were exposed to it this one time, it will
anly be a temporary problem.”

“The eruption didn’t cause anvthing
new,™ said Dr. Héctor Lozano Buenrostro,
public health coordinator for the state of Ta-
bazco. “The sicknesses we had were natural:
diarrhea, respiratorv problems, some sore
throats, dehydration.

“This population is poor, under stress,

Gi0

Under bombardment, the (oosely
anchored metal roofs of rural
Mexican homes fell to EI

Chichdn’'s ash and rock. In
evacuated Chapultenango (lower
left), only ten kilometers from the
crater, scarcely a roof was left
intact. Residents of Pichucalce, 23
kilometers away, decided to stay
and worked frantically to keep thetr
roufs clear (upper left).
Construction worker Guillermo
Ruf=z Vargas (right, at left), who
shares his home with 11 others, had
to replace his roaf a second time,
after the final eruption,

Such scenes of destruction roise
speculation about the number of [tves
lost. Counting only recovered bodies,
the Mexican Army gives gn offictal
toll of 187, though many fear the
number s tn the thousands. Incomplets
census data make it difficult to
determing missing persons

P ULl ESmD b DEsE F

malnourished. It's dangerous. They are
weak, they have no defenses.”

Dr. Lozano and ]. Mauricio Cerda v
Priego, Tabasco's chief health engineer, em-
phasized that the shelters were clean, with
latrines and running water. Refugtes were

vaccinated against numerous diseases,

Even Survivors Fear All Is Lost

José Cerna Garcia, Tabasco’s public se-
curity director, whose police gymnasium be-
came a shelter, put it bluntly: “Thanks to the
volcano, more are being saved than would
have been otherwise.”

But most refugees were not used to such
facilities; many became temporarily ill sim-
ply from eating a balanced diet.

“There were many who were not injured
phvsically, but they lost evervthing,” Dr.
Lozano said. "“They are suffering now, not
because they are sick but because they have
nothing.”

The refugees in the police shelter in Villa-
hermosa were primarily old people, women,
and children. (Continued on page 676)

National Geographic, November [982
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Comparable in ash output,

the Mezican and U, 5.
volcanoes had very different
impacts. Mount 3t, Helens
predominantly lateral blast
laid waste an area of

600 square kilometers,
El Chichdn's scorched earth

was only & guarter that, but
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straight at the tropopaae.
Atmaospheric conditions
together with the force of

: the blast enabled it to
‘%. penetrate that cold-arr
Feitad it barrier wnd enter
Efi';;ﬂ:: i J':: the stratasphece.

Computer profiles of satellite data taken over
Europe document the cloud’s spread through
the stratosphere. The March 28 preeruption

chart shaws a normal view. On May 6

the cloud tops 30 kilometers; atr currents
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confing it to the Northern Hemisphere. By Juine

12 the cloud has spread soutn of the Eqguatol
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of two seem especially

stormy, Gr If next summer is
colder thanusual, perhaps vou
can hlame El Chichdn,

Atmuospheric scientists
repart that its volcanic cloud is
the largest observed in the
Northern Hemisphere in seven
decades, To find itsequal one
hastogo back tothe 1912
eruptionof Katmaiin Alaska.

Moastof the 500 million
metric tons of dust, ash, and
gases El Chichdn hurled into
the atmosphere last March and
April has settled out. But
what remains is cutting down
on solar radistion and will
continue to do so for perhaps
two or three vears,

According to scientists the
resulting drop in average
temperature—though
slight—could noticeably
change the weather

Thus, as so often happens,
the long arm of misfortune may
touch people far removed
from the scene of a tragedy.

Because El Chichdn is so
isolated, and because there was
littleevidence of any recent
eruption (carbon dating has
since shown that one blast
occurred-about 1,200 vears ago),
the voleano was never
cansidered athreat.

Moreover, El1 Chichén lies
apart from the carcumpacific
“ring of fire,” where volcanoes
are trigeered by colliding
tectonic plates. Itisa
stratovolcano, formed of
alternating lavers of lava, ash,
and other debris forced up
through ancient limestone
and sedimentary strata by
repeated eruptions.

Geologists donot really
undeérstand why there would
bemagma, or molten rock, to
erupt herein the first place.

Thusitwasasurprize when
the ancient peak roared to life

II'" THENEXTWINTER

last March with an explosion
detected as far away as
Antarctica.

Comparizons with Mount
St. Helens are inevitable, In
both cases the ashfall, after
being compacted by rainfall,
had an estimated bulk of
about half a cubic kilometer,
the equivalent of a foothall
field piled 100 kilometers high.

At Mount 5t. Helens the
total volume of ejected material
was probably six toseven
times larger thanat El Chichén;
ground devastation was
correspondingly greater.

But the atmospheric impact
of the Mexican volcanois far
greater than that of Mount St.
Helens. Three factors help
explain: atmospheric
conditions favorahle to
stratospheric penetration and
transportof the El Chichdn
aerosols, unusually high
sulfur dioxide content of the El
Chichon magmas, and
eruption energy almost entirely
upward at El Chichén,
whereas the energy at Mount
St. Helens was spent
horizontally more than
vertically,

Fortunately for scientists,
El Chichon's high-altitude
cloud passed directly over the
National Oceanic and
Atmospheric Administration’s
Mauna Loa Observatorvin
Hawaii. Its laser radar
recorded the cloud as more
than a hundred times denser
than that from Moumnt
3t Helens.

Furtherevidence comes
from a satellite, the Solar
Mesosphere Explorer, which
watches the cloud asit spreads
tothe north and south while
circlingthe globe. By the time
vou read this, the cloud will
probably have become an
uneven vell over much of the
earth. Atits base it issome 18

kilometers (60,000 feet) high,
and atits top it reaches roughly
58 kilometers, Thusitis above
the level of the carth's active
weather systems.

That does not mean,
however, that the veil will not
affect the weather. The cloud
contains fine volcamic ash,
particles assmall as five-
thousandthsz of a millimeter, It
also contains, surprisingly,
crvstals of salt, something
never before found in the
clouds of land volcanoes, This
salt comes from ancient
deposits three to four
kilometers below the valeano.

But by far the most
abundant constituent is
aerosols—tiny droplets of
sulfuric acid produced when
sulfur dioxide gases from the
valcano interact with sunlight
and atmospheric moisture.
Bothash particles and droplets
reduce the solar energy
reaching earth. This
phenomenon was first
recorded in 1783 by Benjamin
Franklin, when he noticed
aftera volcanic eruption that
sunlight through a
magnifying glass would no
longerset fire to a plece of
paper.

Brian Toon, an
atmospheric scientist at
NASA's Ames Research
Center near Mountain View,
California, expects the
average surface temperaturein
the Northern Hemisphere to
cool by at least one quarterofa
degree Celsius (about half a
degree Fahrenheit), perhaps
twicethat much. Thatisan
average; the figureatany given
locality could be different.

“T haven't heard much
debate among meteorologists
overthese figures,” he says.
“There is debate over whether
we can detect that much
change, The average
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encircling saddle marks an ancient crater

temperature varies irom vear
to vear by about hall a degree
o the
volcano could simply cancel
some other influence, or it
could aupment it

“People ask: “Will it be
miich colder here# *Will frosts
beearlier? "Will there be
worse storms:? Thisis
the capacity of meteorologists
to predict.”

However, Dr. Toon adds,
wie can learn something | Y
looking at the experience with
earlier volcanic eruptions. For
onething, people complain
aboutl colder weather the vear
Thusin

Calsius anyway, s

hl"-.-- 1]

after an eruption
1913, the vear after the Katmai
Eruplion ‘un.-nm-.:ﬂ;-."a
Budapest experienced the

coldest
moreé than two degrees Celsius
below normal

sUummeron record—
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Fl U hichon seflects n

vear will likelv not be that

greal—or as severe as those
following the 1815 eruption of
Tamborain Indonesia II-r

"vear without a summer.,"”

LR 16, saw Dig snowstorms [ate
In june in New England, witha
heavy frostin TJ

How much sunlight will be
lgst because of El Chichan? I
one measures directly in Hne

wilh the sun, the decrease may
percent

|-|F i I;II

I'II.' asmuch as :
Hut thoughthe sunis less
right, the surrounding skvis
brighter because of light
scattered by the cloud. Thus
tal lossof sunlight at

the ground would be 3 percent
or less

.E.|'|.-|"'. if]ll'.'.*."..'{'r Can
produce a decidedly noticeable
ellect—as we may see for

ourselves next vear




(Continued from page 670)  Smce the city
is the center of a construction boom, many of
the men of working age had been able to find
jobs as laborers. Their wives and children
wandered around the gymnasium

“My husband used to be a farmer, but
now he is working in Villahermosa,” said
Gloria Deminguez Sinchez. She sat on a
bunk, holding one of her five children, and
asshe talked, she looked stunned, as though
the events that drove her family from Cha-
pultenango had happened the day before,
rather than weeks earlier.

“My husband savs pretty soon Chiapas
will give us a place, and we are waiting for
it,” she said

Was she afraid of starting over?

“Sf, 51," she replied, “especially with the
children, I don't want to go back there. |
don’t have anvthing. All my clothes, my
dizhes, evervthing is lost.”

“What dovou wanttodo?” 1asked. There
was a long pause. She had no answer.

Refugees Pack Fairgrounds

Fewer thana hundred people remained in
the Villahermosa shelter when 1 visited late
in May. But at another shelter, at the Chia-
pas state fairgrounds in Tuxtla Gutiérrez,
the population was still 4,138,

Each family lived in a stall that normally
held farm animals or things to be sold to fair-
goers. Children wandered about barefoot.
Latrines stank. A parade float, Cinderefla’s
coach, a relic of past gaety, lent ironic
cantrast.

“*Tomorrow will be two months that peo-
ple have been coming here,” said Geérdnimo
Cruz, who escaped with his family from El
Naranjo. “When the eruptions began, we
erabbed our few clothes and ran, It took
cight davs to get here.”

The shelter's staff struggled to help. Doc-
tors and nurses were everywhere, as were
signs in Spanish and Zoque giving sanitary
and medical advice: “Go to the doctor,”
“Use the latrines,” “Flies bring sickness—
kill them."

But the odds were overwhelming, My
most vivid image of the volcano area was of
an obviously malnourished baby sitting na-
ked an the floor at this shelter, crving pite-
ously, hiz protruding belly and scrawny
arms and lege covered with flies,
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On the crumbly lip, the author and his
party exomine Mexico's newest active
valcano—one of more than a dozen that

National Geographic, November [952



warry the government. Considered still young peclogically, El Chichdn (s now being studied

] == l. 1l. T ] ™ T ll - -l- B 1 & i y . - w wln =1 N - r %
[neensively. New evidence mdicates two previous erupitions in the past 1. 200 vears
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e porenists give it a 70 percent cnance of exploding again in the foreseeable fiture




“Tt's hard to create new habits in these
people, but weare trying, " I was told by En-
rique Parera, the shelter’s administrator.
“We are discovering the sicknesses they had
before, We are getting a clearer picture of
Indian health than we have ever had.™

Parera said that Chiapas state was seek-
ing new homes for the refugees; in fact, De-
metrio Mondragén Barajas, who was n
charie of all the state’s efforts to deal with
the impact of the volcano, was flying over
the area that day, looking for land.

“Within ten kilometers of the volcano, no
one will be able to use the land for several
vears, " explained a weary Mondragon in his
office that evening. “Within five kilometers
it could take ten vears.

“At first we thought half the state would
be a disaster area. Now it seems only the im-
mediate area 1s affected, Outside it the grass
is standihg up again. ™

There were other signs of resurgent life.
At a shelter in Ixtacomitin | saw families
rian to climb on a cattle truck bound for a
new communal farm. The land was far from
their ruined village, but they had been in

four shelters in two months, and theyv want-
ed permanent homes.

The economic effects were serious. Farm-
ers eventually filed claims for 240 milhon
pesos (nhout 2.5 million dellars) in lost live.
stock. 1 watched some of those destitute
farmers inan insurance office in Pichucalco;
they looked lost themselves, as if they felt
nseless without their few cows,

Waiting for Land, Work, Answers

And there was the frustration of people
like Vasilio Jiménez Judrez of Nicapa:
homeless, landless, jobless

“I'm waiting to find a job, wailting for
land, waiting for the goverhment to do
something,” he said. “Atleasta piece of land
to put a house on, I worked my whaole life to
ret 4 piece of land, some animals, a house,
Now 1 have to start over. 1 would like to
work, but there is no work,”

But Leandro Rovirosa Wade, the gover-
nor of Tabasco, told me that the damage 1n
his state, which, admittedly, was not as
hard hit as Chiapas, was less than the earh-
est estimates suggested.

Damnificados, damaged ongs, they are
called. Most are Indians of the
Zogue tribe, many of whom
pastured their catrle on E1 Chichon s
once benipn slopes. At one time
40,000 disploced persons crowded
emergency shelters in the states of
Chiopas and Tabasco—nearly all
suffering eve trritation and
respiratory ailments caused by
trnhaling ash.

A few days after the final
cruptions, refugees [ine up for army
food at a shelter in Pichucalco
(right). Women and children (Teft)
constituted the majority of those
who still remained in shelters by lote
June: many of the men were able to
find temporary jobs as laborersin
nearby towns,

By mid-August the thousands of
homeless had been resettled, and the
shelters were cloged.

Nutional Geagraphic, November 1982



“The ash covered our sugarcane and
banana plantations, but we may recover 80
percent of the cane and almost all the ba-
nanas,” the governor said as we talked in the
Tabasco fairgrounds. “Cacao is our main
crop; we expected a harvest of 32,000 tons,
and we've already recovered 25,000 tons

“Remember, this volcanic ash is good for
the soil. Next vear there will be crops as
though nothing happened. "

In Chiapas, according to Mondragon, the
situabion was similar, 1 he coffee harvest ac-
tually increased over the previous year, and
all the cacao crop was saved,

His land-seeking efforts paid off as well.
By early August all the refugees had new
homes, and the shelters were closed.

But many problems remain. Nobody
knows what the ultimate effect of the volea-
no will be. Even the basic question—will El
Chichon erupt againf—is unanswered
seismic events were still being recorded dai-
ly in mid-August, and scientists continue to
monitor the mountain closely

“Look,” =said Governor Rovirosa, “the
volcano is still active, It could erupt in 24

e r'-
|-'.-
P |

hours or 100 vears. We have to get used to
lving with an active valcano.”

Lin a helicopter tour I was able to see both
the devastation and the land beginning to
heal itself.

At Francisco Ledn, where geologist Soto
and the soldiers had died, the destruction
was total. My companions—Ricardo Riva
Palacio, a CFE engineer, and Ricardo Gu-
tiérrez Coutifio, an Instituto de Geologia
structural geologmist—described what had
happenerd

Francisco Leodn lies in a valley, across the
Rio Magdalena from a group of mountains
that includes Fl Chichdn. When the ash and
rocks began to pour from the volcano, the
red-hot fow was channeled down toward
the river between two other hills

“It had a ski-slope effect, skipping right
across the river and ramming into the
town,” Riva Palacio explained. “At that
point it must have been 300 or 350 degrees
Celsius,”

since the eruptions more trouble had
struck. The ash flows created a dam that
hlocked the (Continued on page 684)
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Pulse of life to a pall of doom: The village
of Francisco Ledn, dorminated by LS
church and park (below), became Gl
Chichdn's grimmest disaster. During the
April 3 eruption a ji gantic fireball of

hot gases and volcanic ash rolled down

El Chichdn’s slopes, spanned the

narrow Rio Magdalena, and siammed
directly into the town. The river,
clogged by voleanic debris, now follows
a braoided course {right) in the

nawly sculptured countrysiude. The stark
ruin of the church has become the
tombstone for a dead towro

RicinEn et rabET (RIEYE ERNNE | CEWRETH LAANETT

Pastmortem clue, bent retnforcing rods
(left) indicate the force and direction

of the blast that demolished Froncisco
Ledn. About half the 1,000 inhabifants
reportedly fled before the first eruption,
frightened off by severul weeks of
recurrent earthguakes. Perhaps 40 fell
victim to the volecano; some still

[ie buried under the ash and scattered
hurman reminders (Gelow),
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river, forming an artificial lake. When the
rainy season began, the dam broke, burving
the site for a time under several meters of
muddy water.

The town's ruined church had been a sub-
stantial concrete-and-stone structure, about
65 meters long, but only the base of 1ts walls
remained now. Elsewhere in the village we
found the flotsam and jetsam of everyday
life: a tortilla roller, a few ladles, pots and
pans, empty beer bottles, bits of clothing,

‘Look,” Riva Palacio called from within

pusLLiFs&iS gl DaNE §

Unbowed by outrageous fortune, residents
return to Chapultenange with a new

roaf, ready for a fresh start. While
geologists monitor El Chichon's every
pulse and meteorologists try to interpret
the effects of its spring outburst, the
people nearby must learn to Live with

an active volcano.

o84

the church. Poking around in the ash, he had
found a piece of cloth. "The priest’s robe.”

In Nicapa most houses remained stand-
ing, though virtually none had roofs. The
eround was gray, but two people were re-
pairing the roof of a large building, and I saw
a few cattle and mules, The trees around the
village wWere green.

A Few Glimmers Among the Ashes

At Palenque newly hired workers shov-
eled ash off the world-famed Mava ruins
Then they took a pump and a large hose and
washed off more.

I visited the ruins after several davs of
rain; little ash was visible. Though its abra-
sive action had erased much of the priceless
ancient paint—"as if a giant had scrubbed
them with scouring powder,” in art histori-
an Merle Greene Robertson's words—the
ruins survived this as they had survived the
previous 12 centuries. They were still
beautiful

It is natural to look for a few hopeful signs
in a story like this, and that is one of them.
Here are others:

In San Cristdbal and Pichucalco everyone
marveled over the way people joined to help
clear the ash away. "l saw a man give a
shovel to his worst enemy,” said one local
resident.

In Villahermaosa, Patricia Camachao, a re-
porter for the newspaper Avance who cov-
ered the volcano story around the clock for
two weeks, has a pet duck strutting on her
patio. She had found it near death, suffocat-
ing on ash, so she took it home and nursed it
back to health.

In Chapultenango, people were starting
to rebuild their homes. Alfonso, Guillermo,
Pedro, and 1 rode past residents returning
home, carrving rolls of sheet metal for new
roafs an their backs,

And as we walked back from a visit to the
volcano that night, we heard a dog barking
across the vallev. Pedro whistled, and the
dog came to join us. It was Pedro’s dog,
missing since the first eruption two months
earlier.

“I was sure he was dead,” Pedro kept say-
ing as he hugged the dog

Can it be that the area around El Chichon
is not as dead as it seemed? Will it, like
Pedro's dog, come back too? []

Vational Geographic, November 982
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Introducing the new Ford LTD.

From the smooth rdde, to the new driver- back and luxurious reclining front saals inside,
designed seating position, the quiet new you will lind form and function, space and
LTD has one target: your comfort. comfort. Optional electronics include:

The logical place- digital instrumeniation
meni of instruments. * new alectronic
The handling. The feel slation seeking radio

* Tripminder”™ computer.

Totally

of the zegis. Every inch
of the 1983 LTD has been
human engineered lor

a uniquely comforiable
driving experience.
Technology for 1983
mslxm. is state-of-the-art: smooth-
riding gas-filled shocks,
The aerodynamic optional 3.8 liter V-6 with

auiomatic overdrive. or
available for order, a

hood. The cant of the
rear window. Smooth-

ness everywhere means propans-powerad
it e S Andn of s
dmmﬂ%ﬂﬂ‘ addsup lo atolally
Refined. | Bisantibiediiing
exparnence.

With o streamlined deep-well trunk in it for yourself in the fotaily new Ford LTD.

Get i logether—Buckle up. | |
HAVE YOU DRIVEN A FEED...LA.TI-:LT?—






Nothing has done so much tn
change the world we ive in as the
lelephone,

Yet the baswe operating princples
of the Bell System itzelf have
changed very little over the past
hondred years

It was all because we had o simge
overreling gnal: universal service:
Dependable service at reasonahle
riltes for everyone whio wanted it

And m order to achieve this poal
telephone exchanges were estab-
lished as exclusive franchises and
Were permitted to operate without
caompetiton. But the povernment
strictly regulated our rates and
profits,

Today, 96% of the natons
hernes have phone service.

>0 now America and the Bell
Svstem can clunge old soals for
(i Ones.

The regulators and legislators
n this country are looking more 1o
Lhe marketplace and competition -
rather than reguliton —to decide
who will provide competitive ser:
vices and equipment and how they
will be priced.

The igpest force behind this

chinge hias been new technology,
which has changed the verv nature
aof telecommumications.

We are on the threshold of & new
e the Information Age, The
technology of commurications has
gradually merged with that of
computers. And the marniage of
these two technologies offers the
potential for an impressive array of
NEW CUSLOMEE Services,

However, the blending of these
two technologes has also hlurred
the boundanies between o tradition-
ally regulated business— commu
ricaEtions —and the unregalsted datls-
processing mdustry.

This crcumstance has led to
some mujor rethinking of public
pobicies on telecommunications:

Pobcies to which the Bell System
must conform. And i order to con-
form, the Bell Svstem must change.,

To begin with, the Bell telephone
companies will have to be separsted
trom thenr parent company, AT&T
Amaong other things, these locl op-
erating companes will continue to
provide basic service under state
regulsticn, dand they'l serve as the

gateway to the new Information Age.

(@) Bell System

Where is the Bell System going?

Because it i2 being thrust mto 3
marketplace that is intensely com-
petitive, AT&T—the parent com-
pamy -15 al=o poing to change. The
task of bringng these changes about
i enormods, Botwe ane determined
to make the transition 2 smoath onie,

ATET wall contintie to create and
provide new products snd services 1o
meel your changing needs, And
Westem Electric, Bell Labs and
Long Lines will continue to remain
vital parts of AT&T

We want to keep our customers,
shireowners and emplovees in-
tormed every step of the way, So
along with your local Bell telephone
company, we'll be talkmg with yoo m
ids e this about varying aspects of
the coming changes.

It’s all part of the “Let's Thlk"
program set up by the Bell System.

Each ad will have 5 number to
call: 1 800 555-500K),

There'll be somebody to talk 1o
Smebody Lo help vou, Samebod,
L0 SNSWET VOUT qUestions.
somebody 1o get you mformation

S0 call us. And we'l

v Letstalk.

with vou
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ce ge Legn risked

Over 450 years ago, Panc
uest far the ultimate in riches—

everything in his gu
eternal youth
Today, of course, you can uncover a freasure
trove of your own with & ot less effort. Because
with one quick trip to the Post Office, you can
.II_I'EI I_,.I'I-ll'-'I-Il'lllill'rlﬁI e T o W
e .:I-:_.I-' g the fantastic

L

—' —' 'h-

-
-

3
world of stamp
collecting., ¢

IEI ..'.r":lrl '.-'_-II_I .-_.I'rll {
VOur joumey theres L

e W

MAKE A FASCINATING DISCOVERY
AT THE POST OFFICE.

Fonce de Leon ."“.’.- seff. Hek an the newest
':__l_'i”'”'i'”ll""-r:ll"l'l“ tamp. And every few wesks,
you can ook fenward 1o another new issue that
"n-"-n";lt'-”.’- ourcountrys grest events. Heroes. Ang
natural beauty

50 come 1o the Post L"' ffice. And discover
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| "‘A Iu,':l.n'}c:lr happy 1o report, can still be a. =
“purchase. That’s the Olds point of view behind the new
Ninety-Eight Regency. Most logical of all is that you needn't
be-extravagan! 1o get the elegance you want. Compare prices,
and you'llfind Regency a most pleasant surprise. And with
chcm:}r, the niceties — from air-conditioning and power
accessorics 1o its nichly-appointed interior —are all stan-

dard. Hmﬂy- Eight Regency. Standard V6, or optional
gas or diesel V8. The logic is simply 1m|:m:r.'ahh: ﬁ@ E g g'g

Have one built for you.

Let's get it together... buckle up.
Some Oldsmobiles are equipped with engines produced by other GM divisions,
subsidiaries ar affilsted companies worldwide, See your dealer for detsils.




Members  Forum

FLORIDA

I enjoved your article on Florida (Auguast 10873
But 1 must ke umbrage it the statement that
“Florida, like Hawail, ic one of only two states in
the nation with tropical weather." Not so; The
*Valley" in southern Texas has tropical weather,
palms, poincianas, and rubyv-red grapefruit, the
best grapefrnnt in the world,
Dignne Runyon
St. Thomas, U_ 5. Yirgin Islands

Technically, only two U S. stater enjoy truly
troprcal climate—Hawaii and the southern tip of
Filorida. However, plants and animaly thal flour-
sk theve can also be found in other states,

As one of the “pilgrims to a shrine of winter
warmth,” | was surprised, and not & little hurt,
bv the beginming of the storv about Florda. So
tar, being inowr early and late 60s, we have vet to
“shuffle.” We do wear shorts and polo shirts, as
we certminly didn’t retire to Florids to wear wool-
bes and skl boots,
avivia F. Jewell
Marathon, Florida

Referring to page 115, please explain how water

can drop mare than four feet and expose “hoat

tracks.” How do boat tracks get into the mud?

Dwoesthis mean that if the Atlantic Ocean driesup
tomorrow, we would see boat tracks?

John J. (zarm

Pasadena, Marvland

The tracks were caused by boat keels or propellers
gouging the lake bottom a3 the waler receded in
the drought.

In the Florida article the reference to the arthritis

medicine of Brooks Campbell says, “Bottled un-

der his own label, the liniment 15 licensed by the

state government for sale in Florlda. " Is it possi-
ble for non-Florida residents to purchase it?

Reg Campin

Blaine, Washington

Mr. Campbell has not submitted hix liniment for
testing by the U, 8. Food and Dvug Administra-
t1on, and it 15 eurrently available ondy in Florida
We are unable to supply Mr. Campbell's address
forthe many tiho have vequested at. It the poli-
ey of NATIONAL GEOGRAPHIC o avoid recom-
mending any medicingl product.

After reading " Florida: A Time for Reckoning, "1
was disappointed. In terms of economic future,
Florida has one of the bestin the country. T have
lived in Memphis, Chicago, Atlanta, but Orlan-
do is the city that has captured my heart. Out of
the ten million Floridians it would be hard for
vou to find one displeased resident.
David Brown
Ortando, Florida

CARRARA MARBLE

1 just finished reading Trving Stone's The Agony
and the Ecstasy, which recounted Michelange-
lo's titamic task of quarrving marhble from Mount
Altissimo, when my July 1982 issue arrived con-
taining the Carrara article. Having been to Ttaly
to see the works of such o master, Iean agree with
Michelangelo's belief that marble is “alive.”
Thusthe crystals of the “Pieta” must be in “ecsta-
sv." while those of the present-day *Thumbs"
and “Fints" must be in "agony, "
Milton Parent
Burnaby, British Calumbia

SINDBAD

Reading the article "In the Wake of Sindbad"
( July 1982}, I felt I was living a mvthical legend
come true. It wasasif | had been transported and
wis myelf struggling against the sea, invalved
in that same teamwark and comradeship, [t was
great to réad and beawotiful to experience.
Leone]l A. Oliveira
Berkeley, California

In vour article “In the Wake of Sindbad,” vou
mention “the golden age of Arab sail between the
Rthand 11th centuries. " You also mention the ka-
mal as & navigabion instrument wsed 1o conjune-
tion with the North Star to determine position,
The star Polaris, however, was not in the proper
pasition to be used as & North Star prior to
around the yeur 1200, The sadden improvement
mn navigation that occurred in both Arabic and
Western cultures around that time probably co-
incidled with the discovery of how to use Palaris

to determine true north
Fred C. Davis, Jr,

Baltimore, Marviand

Polaris kas changed position over the centuries,

but ondy o fese degrees between A D 800 and 1200,

Both Arab and Euvopran sailovs used it gy the

Nevth Star by the minth century, The advent of
the magnetic compass in the 12th century preatly
increased the aocuvacy of navigation,



National Geographics
Collected Like Fine Books. .

Files with rad leathir-patiern frenis and
gold-stamped (ellgring. Hold sic jaaues,
Wiih pold offeel numbers for adding dataE.
Sold in Mutiona! Geographic Tor 25 yaars
Your salisfaction is guatariesd. Postpaid,

Two tiles lor 1 year . % 6505 850 foreign)
Sia tles for 3 years . $16.45($10.45 foraign)
Two map files § 7.50{%10.50 foraign)

Cuatom fHes tor other magasines, $6.50 ea.
Gand check, For MeslerCard of Visa meluda
rypmber, sxp. date, sig Or call ToliFrea
1-800-558-21 10 {In Wisconsin, 414-B603-8571)
HIGHSMITH CO . Box BDOMNG. F1. Atkinsan
Wi 63538 Fras chtsiog of tiles with Grder

Ready for

Mt. St. Helens.
Hurricane Allen,
Love Canal.

Ried € ross: Ready for a new centur.
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We were appalled at how lightly hydrogen sul-

fide gns was treated by Tim Severin in hi< story

“Tn the Wake of Sindbad."” Hydrogen sulfide gas

15 very flammable and extremely poisonous in
very small quantitics

Louwis A. Jankoski

Piacataway, New Jersev

OLDEST MAYA

In “Unearthing the Oldest Known Maya" in the
July 1982 izsue, the author wiites: “Maize origi-
nated in the ard highlands of central Mexico. "
Most unlikely. No major lood crop ever onginat-
ed in arid lands. Additionally 1 believe that the
orlgin for maize would be the snuthern and not
the central part of Mexico,
Louis |, Mihaly
Forest Ranch, Califormia

Present archacological end botanmical evidence
siwgvests that inkabitands of @ harsh region wery
maove apt o beginfood cullivation than those ina
region with abundaont wild foods. The earliest
fraces of maise cultivalion come from the dry
highlands of south-centrai Mexico

WILLA CATHER

This is o note of gratitude for the delightful in-
sight into the life and times of Willa Cather { July
19871, Todav there was not 4 single copy of a
Cather book in our public library, whichis usual-
lv 20 well stocked. [ am sure that the paucity s the
result of GEOGRAPHIC influence
Mary Margaret Mayfield
lefferson City, Missour

We enjoved the Willa Cather article, but in re-
gard to Willa's Virginia birthplace—which my
father owns—ithe house 15 hardly the “aban-
doned shell” vour writer describes, Dhuring the
past several vears it hae been ocoupied by a suc-
cession of tenants and has fared about as well as
have many old houses of its sort. It has stood for
nearly 200 vears, and bids fair to stand some [ew
VEArs more
Charles T. Brll, Jr
Gore, Virginia

In the July 1982 issue the caption of a picture of
Willa Cuther states: “she took aspin on a railroad
handear.” According to the lexicon of the South-
ern Pacific, along whose lines 1 grew up, Miss
Cather is astride what was called either a*'speed-
er or "velocipede.”
Charles A. Bond
Lacey, Washmgton

The Association of American Railreads confirms
that both velocipede and speeder can be called
handcars, @ term move fomiliar o most readers

Nanonael Geographic, November 1952
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SH? ith your gift of Society member- To present membershi
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u]mra a voyage out nf this world! the form, enclose dues, and mai]
xplore our solar system...travel write to:
to dill'-ant galaxies ... zoom into deep Natloml

space in search of quasars,
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1983 NATIONAL GEOGRAPHIC arti- Geographic Society
cle and a beautiful wall map! Washington, D. C. 20036



IVORY COAST

[ enjoyed your article on the Ivory Coast { Jub

19821 but was annos ¢d to read “Lanpguape
French, some 60 African dialects.™ T he habi
referring (o hon-VWestern |anguames ns “dinlects’
is zan incornect use of the term
Jaseph McCloskey, Ji
“orth Haledon, MNew _..I'I'-l.'_'

Peri i | ' Ty FCC ]
CHINEHOTES i i iy O 0 I
e Ty | b 1yl

alane. as we did 1n the interest of b

Michael and Aubine Kirtlev, authors of the Lvors
[ ogst story, seem unawere thatl animaol intestines
and kntves with blood reservorrs in the it are
10WH ID DRme s tribad Iniaation .L|.'| eI
rituzls. The drama being enacted 1s R iY i

oo psychologmcally for the ésprif de corps ol th

tribe, but need not be taken hterally

YVRAMADIT L)

I have just fimdished reading vour most interesting
yrticle on the ormadillo in the June 19582 1ssue, It
lnes not mention the medicine Aviosulion
which is now widely used in the treatment of le P
rosy_ T his medicine will almost always arrest the
lizease, If admimistered 10 the early stapes
yiavnord hetocham
springiield, Missour

1 1
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EAGLE VS, TURKEY

[n the June 1s=ue vour editor, Wilbur E. Garret!

left unmentiondd olher consegquendes thal mignt
hisve ocourred had the turkey been named our
wmbional symbol. Think bhow uninspiring
would have been th hear Nell Armstrong an-

untce from the moon, “Houston, The Turkey

lantded. " Turkey Scouts are 4 minor embar-

SLEVE I"' L:Tanlam
Croocfellow Air Force Base
San Angelo, Texas

Letters should be addressed fo Members Forum,
Vational Ceographic Maogagine, Box 37448
Wasmmnglon, 0. C W1 and showld mmeilude
vapdEer 1 addren ..'.'..;.!I tola .II“':.”.:_ strmbhey Not all

ri can be wsed. [hose that ave il gften b

Fe il & o o
I'IIIr.-I .I'I 14 A0 lllll.lr'.-

|III-'II-!-"l'-fil'I TS LFEG A November | "I"":I



WHY YOU SHOULD OPEN YOUR IRA
RETIREMENT PROGRAM WITH A COMPANY DEEPLY

INVOLVED IN RETIREMENT PLANNING.

Now that virtually | 200 ar 30 vears from now time cotnes for vou 1o retire
WHEEe EATNEeT 16 8 | I-’|| () Metropahtan makes sure of Metrog I|| nwill offer vou &
shellor Garmings i a Lax .I.- that. Linlike some other |RAs, nmber of options for using
|-.-:1.1--' 'H.“ et | 1 P this money Yol pay into Metr voaar IR *. 10 provide a graran-

L the important question poalitans [RA is pugrantesd '-_'-.-.I retiremoent inneorne thal

I'- "" |.| '-|:-- el vt T IS ".[-ufu g|'_._!r| frat . vevils FIICATHY Yol can t outinge

Phere are a number of sig- CATTS & Competitive curment Wi mako the purchase of an
nificant and subdgtantial res intéerest rate with minimum [HA easy and convesiient
~--n=~uin :=--.-~i|--"|-| COnsIder rutes guaranteed, There is Just call a Metropolitan re
wietn I wdll, A IRl Yy RRNIEE notre of the danger invalved in reseptative whoisa b .I'_|'|'.';I
|“.'-,'|-i'I '.|.|| the n NANAEES .-II eruiative flunids that can g professiong] w Hingto help
I-:"--Ir el JTingG= on COWN A48 catily as 1] Vol choDse an A oy a1
which I:'i..|llll' 2 0l AMEericans Furthermore, Metropolitan imount that best comple
depend clters an optional beneht ments vour other rfetiremendt

Hegin with this, The most that wi I'-.=---:-_-'- )T PEVTIIENTS eneft

III.!I..|||-1...-.II.II! 41 | HA 54 Lr{ I || _-|-|||:i| I||;||.
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METROPOLITAN REALLY STHHIIS BY YOU.



Thanks to you,
Andre's crawling.

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

Lintl the United Way stepped
in. Thanks o you, the United Way
was able to provide the funding
that helped the Cerebral Palsy
Center near Ancres home give
him the countless hours of ther-
apy he needed

Soon Ancdre began crawling.
And now a year and a half later,
hes walking like other todadiers

‘his age. Give to the
@ Linited Way.
It only works

iteawoy  hecause of you.




The difference has always been easy to see.
Intellivision® has brilliant g graphics, lifelike hgures and realistic gameplay,.
Intellivision has the hand controller with 16 positions. The Atari’ VCS has

a Joy stick with only half as many,

The Intellivision system is expandable,

But now, the difference is even more obvious. In case vou haven't heard,
Intellivision actually talks.

Its true. Just attach the new IntelliVoice voice synthesis module. Plug in
any one of our new talking cartridges. Then, concentrate on the visual action.
While IntelliVoice gives vou up-to-the second verbal status reports.
Feedback. And instructions which are essential to vour game strategy.

Voice is just one innovation, though.

Il you like arcade maze games, vou'll love new Lock "N’ Chase. And wait
until you see Night Stalker; with its relentless one-eved robot.

Of course, vour dealer can show you the difference between Intellivision
and Atari. For vour nearest dealer, c all toll free 1 1 (800) 323-1715. In Hhinois,

1 (800) 942-8881, Or shut youreves, MATTEL ZLEACTRONIES'

and let Intellivision speak for itself. I I Ell V S ON |



Which 1s the real
Hartmannr

— >

; »175.

L' nriviled anenoon to detail poes into the making of the cuse on the lefc. For
nsrance, its ouoside s sewn with exera stitches oo the inch for exom streneth. And
its handle is handemfred, then secured with owo strong, solid brass bolts

| 'he same 15 true of the case on the nght.

[he frime of the case on the left is made of prime Wisconsin basswood remforced
with beechwood dowels and vuleanized fiber his muakes it ungsually lesible so
it can take a beating and then bounce back

%0 15 the frame of the case on the nght.

'he case on the left 5 euaranteed for 18 months.

S0 18 the case on the nght

I'he case on the left has 24K gold-plated locks thar won't tarnish, and they open
with a touch

S0 does the case on the nghit

dur the case on the left s made of a leather as owgh g 1t 18 rare. our exclusive indus -

trigl belting leather. Complete with the scars and markings thar make it so distncrive

While the case on the night s made of
4 durable vinvl of the highest qualioy.

Which. then. is the real Hartmanns?

They both are,

harfwant

We dont cut cormners.

.y DuPont TEFLON'

S 20 Learimann | g Lroanon, Tesressss 100 WRlEr A sinin repelier
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Wildlife as Canon sees it:
A photographic heritage for all generations.

Imagine the peregrine falcon as it takes its prey
Turning over on its back like an acrobat to strike
rom below or swooping down in its breathtaking
POWE]T dive at 1M lrnph ar maore, it 1s an iJ'-.'n'r:-i!'!.‘_iL]II-
ing display of speed and precision. The peregrine
15 a cosmopolitan species, but in North America
where it ohce conld be found even in cities. it has
disappeared m large areas of s ongimal range.

The peregrnine could never be br wght back
should it vamsh completely. And while photogra-
_fihjl. can record 1t fol POSLETILY, mDTe 1IMmPportantiy
phitography can help save it and the rest of waldlife

I'h mugh Inténsive conservation efforts, the
peregrine is actuzlly at the point of making a come
hack in North America. And in the ¢ontinuing
drive to reestablish it, photography serves as an

important aid to research

In addition, photography can help us all to ap
preciate the peregnine. Looking at those powerful

wings rased, one could start to understand just
what it 1s that makes this daring bird one of nature's
swiftest

And understanding is perhaps the single mest
important factor m saving the peregrine faleon and
all of wildlife.

Maw FDOEO0mm #7450

Canon

Images for all time




A chocolatiers tribute

Whole toasted almonds

crowded into thick milk chocolate.




On Assignment

WHI‘. THER DINING ON RAT orcarvine
a pig with a Stone Age implement, senlor
wriler Thomas Y. Canby alwavs finds o was

togel personaly involved 1n s sclence slories

‘But we =till need to locate them on the
eround. Someday soon archasologists will re-
turny and try pasitively to identify them.”

His culinary adventure occurred on assign- A PHYSICAL DAMAGE was over-

ment for a July 1977 article on rats. “The
Were plump, rice-led crtters captured by Phil
ippine harvesters," Canby recalls, “and were
delicious, almost like squirrels.”

lom wielded stone blades, made oo the
spot, for his September 1979 story on early
man in Amenca; il won him the prestigious
Amerncan Azsociation for the Advancement ol
science-Westinghouse Award. “The blades
ol & great job, but dulled quickdy, ™ he says
“That probably explains why there 15 such a
profusion of stone flakes from early times. "

Tracing the prehistoric Anasarzi of the

southwest for this {ssue, Canby thimks< he may
have discovercd unknown roids of this an
clent culture. He invited an archaeologist and
LWO exXperts 1n werial reconnalssance to search
near ruins in 2:outhwest Colorado, *"We llew
when the sun's angle might help reveal traces
and suddenly saw distinct lines,” Tom relates.

whelnmng, but 'Ll never forget the faces
of the survivors of Mexico's El Chichén vol
cano,  =ayvs Boris Weintraub, a 21-vear
OEWsDEL e E Veleran now on Loe :"'-:.i_['_-:_-r".]_l‘l_-glzl_l.
graphic society’s News Service staff
Last spring’s blast rivaled Mount 5t. Helens
and killed an undetermined number of people
vel was little reported in the United States
Ciathering evewitness accounts, Weintraub
met o priest who told him thal many of his pa
rishoners believed it was the end of the world.
The trip was not without humor, Weintraub
AYE, | AT PnE llr'||_‘.' . few miles [rom the
steaming crater with photographer Guillermo
Aldana E., Weintrnub dozed fitfully during a
midnight thunderstorm. “A sudden thunder
clip nearty brought the sound-asleep Aldana
bolt upright, He shouted, ‘It's erupting!’ and
reached for his cameras, ‘Calm down," | said,
it's only thunder and hehining.”
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ISN'T IT TIME
YOU DISCOVERED ALASKA?

SEND THIS PREPAID ]
POSTCARD FOROUR 1983

FREE BROCHURE

ON ALASKA

AND CANADA'S YUKON

Eight pages of facts, figures
and-photographs describing

the Alaska travel experience.

And what it can mean to you. L ===

SEND $2.00 FOR YOUR
1983 ALASKA
TRAVEL PLANNER

Beautiful and indispensable.
Not only a fact-filled, lav-
imhly illustrated, practical
guide to Alaska, but a hand-
some B4-page full-color
addition to your permaneni
travel ibrary. Order your
Travel Planner today.
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LAONCE YO - GONETO

Alaska 15 that rare place from which you
never completely return.

It is the world as it was thousands
of years ago, its shores still scoured by
_5].:1r iers, [t is the caribou. the moose, the
whale, the eagle tuill living in harmony

with the Indian and Eskimo and Aleut.

Alaska is an out-of-the-way resort
tucked among primeval mountains, lakes
and [jords. It 1s a train meandering thrn_;ug,h
[lower-clad summer fields.

Alaska 15 the unexpected pleasure of
a centuries old Russian Orthodox church
rising above a hishing village silhouettaed
against a liery summer sunset.

But most of all, Alaska is an experience
that can only be described by going there
and being in it. [t doesn't matter whether
you go by car, boat or plane, a trip to Alaska
will change you in unexpected ways.

For me, it was discovering a piece of
the world 1 thought we'd lost a long time ago.
A remarkable, exhilarating journey that
will stay with me and deeply touch me
lorever.




DODGE ANNOUNCES THE ULTIMATE 2WD TRAILERING VEHICLE.

RAMCHARGER TWO

$1000 INTRODUCTORY REBATE OFFER

5,000 f. MAXIEN TOWING CAPRCITY, cptanal For towng pibe. bolh Ramhargs Twm and e WD Hascharper mate s hrawmy 5.2 1der V-8 which daliven

f - — - Ter 1 § [ ]
[L] Hirserryraer Znd o A | fsyrmue wiEh & -G[ssE0 AREINNaERE TTREa i A2 wiAdIRETS S5 SR [lrmee smnacrt, Fuckie uh (S0 R418%)

Your best opportunity to get any new 1983 Ramcharger  need for just about anything | RAMCHARGER TWO SPECIFICATIONS
may be right now, Use the $1000 introductory rebate you ve got to tow—mplus Trpm of whik] E0rr. -
towards your down payment or keep the cash.™ mnre cargn space than Ford ar
Likeits 4x4 running mate, has 416 square feet of rust-  Chevy. And power steering

Ramcharger Twolisbuilt Ram fighting galvanized sleef, and 3-speed automatic Miieage
Tourh top te bottom. Unlike  morethan twice asmuch as  transmission, slong with the
I:. o ar Chesy H-:!I'.";'ul-'.f'. . Foard an .'-”.l:"'-':.'l=.'=Z'|'i!.-'!l':':|j :rr_-,-_.’_|_'_',Jj'|'!, al 2 '-'.'!'.I:!IF.'EZJ'!'!'-"'." Larb g
AR l.xten] roal inteeratead lel you cover those long A
f . gy to elimmat POWER, CONVENIENCE hauling miles with comfort Fros
water, dust leaks and reduce  Ramcharger Two gives  and Temarkalie ease —=

BUILT TD GO A S T gt w4
THE DISTANCE =t irerer i e el

Ramchargers g b iy K10

35 gallon fueltank grves you 7, KIREIE
‘ma - | = s L "
teti more gallons than either sl ix

Fard ar Chevy—and Jots of
extra miles. See your
Diadps Ham aealer aboul
|.Z:J".|'.1r.: Of ieaSINE ALY
new Ramcharger. And
pet $1.000 backx

Ramcharger: we're
building ourtruchs like
Wi never did betors

THL NEW CHAYSLER CORBPODRATION
QUALITY ENGENEERED TO BE THE BEST




“Miniature Rose Collection” by Krementz

Creators of Timeless Beauty
-|'="r-l-_:'-.__ 3 . =
- 1'-‘5\‘“?
- ®,

r/

A Jewelry Tradition Since 1866

%

Handcrafted 14Kt Gold Overlay, Suggested retail prices $25. to *40.

Write Krements and Company, 30 Chestout Street. Mewark, New Jersey 07101 for a free copy ol
“Unigue-The Story of Krementz 14K1 Gold Overlay Jewelry.”
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i"'u “' 1 fore
comera cther {than a I'..m;Enm-:lt]{:_'
imatomt comera, you have (o woil
tor the {iosh 10 recharge itaalf,

But the Kodomatic™ 860
instanf camera recharges . imme-
ci_iuleiy-'. It belances any light
aifomalically to give you

tlshnt.
togetlmrm

peautitul instont pictures. And,
with nothing o locus and fostor
A iIm, you won't milse o trick.

- We ales give ¥ou a mogicol
woranty: Tl 960 15 worrrmnitod fe
Jtull years. i, with normal use, your
comant mallunctions, rehirn iF foe
free repair through YOUT o=

gealor in Kndak products '!ﬁﬁ
CAFTURE THE MAGIC
YTOU'VE BEEN MISSING.  Medomaln

Hﬁ

wiTH THE MAGIC OF KODAMATIC (nsTANT CAMERAS &% FILM.
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i S ﬁﬂfﬂ ?
In Euﬁmmwuﬂndumfa thousand species of orchids, all
tiful, all growing in their natural environments. For information

iMtéthe Costa Rica Touslst Board, 200 S.E. First St.,
Miami, FL or call 800-327-7700, (800-432-7502 in lL.acsa
FL), the airline that's happy to please you...LACSA. The Arine of Costs Rica

CQSTA ek

“IWOULDN'T
TREAT MY BIKE
THE WAY YOU
TREAT YOUR BODY.”

—Judy LoHerty

When Judy Lafferty prepares for O again. Alive, vibrart, ready o get on
mce ke the annual cross-iowa run, she her blke and toke on the word
miokas sure Mt bike & n parfect shape Judy Lafferty is just one axompe of

She Inspects ana ;:::|uE.’rs. avary part the kind of progress werne moxing
Sha funes and balances the whoie agoinst cancer in its many Toms
machine, so I Can go he dsiance The Amercan Cancer Sociesty fokes

Becouse she freafs her Doy e saome cradit for thot progress. But crean
EOMe WOy, she s Adlseoverad a lumo N wOn T Bnance our work
her breast a few yaars ago We nead your money 10 Nesp us win

She discovered it early, Ang thess the roce

aays. 85% of early breast cancers can

be freated successiully sm: TI'IE ‘0“
ludy has since hod reconsiructive ﬁF L"I"G
e -

surgery, too. and she fesls like hersall
GIVE TO THE AMERICAN CANCER SOCIETY. ¥ 7




ELECTRONICS
EXPERTS ARE MADE,
il A |



Even If You Cant Have The
Best Of Everything You Can Have
The Best Ot bometlmw .




the best. Which makes a Mitsubishi TV
well worth vour considerarion.

An elegant example is this model
CK-2582 25-inch diagonal measure
Mirsubishi color console with full-
function wireless remote, state of the art
random access tuning, and complete
built-in cable reception capability,

It features a mf;i net made not of
gentine cak-grain plastic, but of genuine
oak-grain oak. It also features one of the
two most impor@ant innoviations in color
television tubes ever: Diamond Vision
( The other was the black marrix screen
developed in the earlv 19705.)

UP TO 40% WIDER COLOR
RANGE WITH DIAMOND VISION.,

Diamond Vision was df-.v:!npcd initially
to solve the problem ot sun glare on our

%\\I outdoor electronic score-

boards. Our solution was
a special glass rearment
| [hﬂt actually absorbs sun-
Comenmonat wreen 1H2DE Tather than reflecting
immeien e i Incorporated into our
home picture tubes, it has
the same effect on the
sunlight or other ambient
light you may have in
your TV viewing room.

Further experimentation led wo other
rreatments designed to filter out the
undesirable light elements from those
emitted by the phosphors of the picture
tube itself.

The result was not only a picrure
relatively unaffected by ambient light, but
a dramatically improved picture overall.

A picture with better, richer, truer colors.
Blacker blacks. Bluer blues. Greener greens.
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Compared o the conventional TV
tube, the range of colors thar can be repro-
duced is wider by 15% to 40% ,dﬁpﬂﬂdmg
on the amount of
ambient light pre-
sent. Forexample,
CTIMSON rose can’ o
be reproduced ex-
actly, something @
no other television
can do. Marine
blue, sky blueand . |

. | wd W1 ol

OTeeT) ATC AlS0 TIUCT  Compustsn i the colior sange seimes

AN sinicethe | STy o T dud i
colors themselves are more accurarely
reproduced, the various shadesare differ-
entiated as well. So instead of the flat,
homogenized picture youre used to, you
get one that's more three dimensional.

Speaking of which, theres yet another
dimension to this Mitsubishi color
console, one your ears will enjoy:

Two separate amplifiers :]nd speaker
SyStEms.

Together they produce an exciting
stereo etfect even from recular mono tele-
vision transmissions. And they deliver
the real Ihing from stereo video discs,
stereo videocassettes, and (with our built-
in FM runer) FM simulcasts.

This broadened range of capabilities
is not a difference vou have to take our
word for You can see and hear it clearly
in a side-by-side comparison at your
Mirsubishi dealer

And there you will find that while
vou may never have the best of everything
in this world, you can ar least have the
best of tEIL‘TI"E.‘El_'!l'Iu

~MITSUBISHI
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JOINING THE

NATURE CONSERVANCY e . é

IS FOR THE BIRDS. wss i"fﬁii

. AND THE BEARS. AND THE acaprifsr 2’3

FISH. AND THE TURTLES. 20t oia i
Fdg P,

[heyre losing their homes ookt Pt‘fﬁtr!

Dav by dav, the natural areas -

that |_';]'4 wide food and shelter for
America’s wildlife are disappear-
ing. And as more of these areas
are lost, more species become
cndangered.
We're a nonprotit organiza-
tion that is committed to res-
cuing America’s ecologically
important natural areas. We iden
ity areas that should be protectea
We acquire and manage lana
thal's important to the balance of
nature, Since 1950, we've saved .
nearly 2,000,000 acres of swamps, EE
marshes, beaches, lorests
and praires
Please |‘u-||" us. Become a member
of The Nature Conser Aney

H- =Ir|:laﬁ|i :::.::I' i :r :;l ¥|.-

24

T el O
NT TOHELER
' sending a $10 Subscnbing \
15 Family or $1, (00 Lifetims
matmbership to
The Mabore Conservano
Dept. MG
1800 Morth Kent Street
Arlingeton, Virpinia 22208




In The Bahamas, you never run out of things to do. Until you want to.
You can dance in the moonlight ":vu..ﬂp smiles. Play on a championship golf
course. Revel in glittering Faimu-ﬁ and exciting nightelubs. Or just lie back and
let The Bahamas soothe you and renew vou

You can do all this for so very few dollars, because it costs less to 3 get here
[rwm mast ]:IL:”"E“:: in the Ub."&

terature on Nassau/Haradise lsla | .-':--' 'E.:
™

Y e BAHAMAS




TOUCH
THE BEAUTY e
THAT IS MCo.




(@n you find the
economy car 1n this picture?

As unlikely as it seems, you're looking at it. That stylish Bulck Skylark.

Faor, in spite of its good looks, comfortably appointed interior and generous room
for five, Skylark definitely falls into the economy category As far as mileage
estimates go.

But, between fill-ups, you'll probably completely Ofticial Car of the XXNird Ofympiad

EST HWY EPA EE!T MPG fﬂrgl.:.'t that Eii}’lafk 15 o <in- i

an economy car.

_ i _ 27 ' You see, one of the
nicest things about the economy car In our picture
s that nobody pictures it as an economy car,

Go see the 1983 Buick Skylark at your Buick
dealers now. Buckled up, of course

Use estimated MPG for comparison. Your mileage
may differ depending on speed, distance, weather
Actual highway mileage lower. Some Buicks are
equipped with engines produced by other GM
divisions, subsidiaries, or affiliated companies
worldwide. See your Buick dealer for details.
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