DOUBLE MAP SUPPLEMENT: NATIVE AMERICAN HERITAGE
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AMERICA BEFORE COLUMBUS

For thousands of vears before the “divcavery™ of the New World, scores of peoples
anid cultires Mourished n North America. Int this issue we take a close look at
some of them—on the eve of cataclysmic change, A double map supplement tliustrates
the heritage of Native Armericins
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INDIAN PERSPECTIVES

His name was James A. Garfield Velarde, and he was a
19th-century Jicarilla Apache. His name was a legacy of
Spanish missionaries and a tribute to the 20th President of
the United States. In a sense both of Velarde’s namesakes
betrayed him and his people: Long before his death, at the
reported age of 108, the Apache ancestral homeland and
distinctive culture had been decimated by the impact of
European civilization. Yet remarkably the Apache heritage
and identity survive, as do those of more than 300 other
Native American tribes. The following pages are devoted
to American Indian life in 1491 —before the arrival of
Europeans. These portraits are presented largely through
the words and images of Native Americans themselves,

It is their story, as only they can tell it.

—THE EDITOR

T TEA AP BT ENEEm D T WL ke
HLEFY (RCETEM, CA Ty Lol 1S

SYETHRETRL EDCIEET




- m
Ll
- ™ o
- B .*h 1
= 'I - 5
¥ . = ‘
| L 4
i¥ L "'*
F -*I
= :-.-:'
-, I :
- n

Unchanging features and recurring cyclesof
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THROUGH TEWA EYES
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Now the name was given. It was not the name at the head of this story. It
was my Tewa name, a thing of power. Usually such a name evokes either
nature — the mountains or the hills or the season—or a ceremony under way at
the time of the birth. By custom such a name is shared only within the
community, and with those we know well, Thus, in the eyes of my Tewa peo-
ple, T'was “brought in out of the darkness,” where | had pe identity. Thus
became a child of the Tewa. My world s the Tewa world. It is different from
viour worlkd

Consider the question of the origin of Native American peoples. Archaeolo-
gists will tell vou that we came at least 12,000 yvears ago from Asia, crossing the
Bering land bridge, then spreading over the two American continents These
archaeologists have dug countless holes in the earth looking for spearpoints,
bones, traces of fires; they have subjected these objects to sophisticated dating
analvsis—seeking to prove or disprove a hvpothesis or date, 1 know of their
work. I too have been to Soviet Asia and seen cave art and an old ceremonial
costume remarkably similar to some found in America. But a Tewn is not 5o
interested in the work of archacologists,

A Tewa is interested in our own story of our origin, for it holds all that we
need to know about our people, and how one should live as a human. The
story defines our society, It tells me who I am, where | came from, the bound-
aries of my world, what kind of order exists within it} how saffering, evil, and
death came into this world; and what is likely to happen to me wien 1 die

Let me tell you that story:

Vorder tn the novth theve is singing on the lake. Cloud maidens dance
on the shove. There we take our hetng.

Yonder in the novth cloud beings rise. They ascend onto clowd
hlossoms. There we laks pur being.

Yonder in the north rain stands over the lang Yonder in the north
viands forth at twilight the are of a vainbow. There we have owr being.

Our ancestors came from the north. Theirs was nol a journey to be mea-
sured in centuries, for it was as much & journey of the spirit as It was a migra-
tion of & peonle. The Tewa know not when the journey southward began or
when it ended, but we do know where it begin, how it P eeded, and where
it ended. We are unconcerned about time inits historical dimensions, but we
will recall in endless detail the features of the 12 places our ancestors stoppedd

We point to these places to show that the journey did indeed take place, This
is the only proof a Tewa requires. And éach time a Tewa recalls a place where
they paused, for whatever length of time, every feature of the earth and sky
comes vividly to life, and the journey itself lives again.

T THE BEGINNING of all beginnings our Anceslors came up
out of the earth, until they were living beneath Sandy Place
Lake to the north. The world under the lake was like this
one, but dark. Spirits, people, and animals lived together,
death was unknown.

Among the spirtts were the first mothers of all the Tewa,
known as Blue Corn Woman Near to Summer and W hite
Corn Maiden Near to Iee. These mothers asked one of the men present to go
forth and explore the way by which the people might leave the lake,

After many adventures and struggles he returned to the people, announcing
his arrival with the call of a fox. He came now as Mountamn Lion or Hunt
Chief. The people rejoiced, saying, “ We have been accepted.”

They left the lake and entered the land

That the Tewa see all life as beginning within the earth, like the corn plant

I i diistant time and place—a
lake “far to the north” —our
ancestors originated, the Tewa
tell their childven. Artist Felipe
Davalos transformed the vivid
gral tradition tnto this tmagina-
tive painting.

The story proceeds: In the dark
within varth, Blue Corn Woman
Near to Summer amid White Comn
Maiden Near to Ice ask a man to
explore how the people might
gmerge. When he travels to the
“above,” predatory ivds and
animals attack but then befriend
him. With therr gifts of weapons
and clotiving, he returns to his
people as the Hunt Chief and cre-
ates a Sumpmer (Blue Corn) Chief
and a Winter (White Corn) Chief,
here flanked by war gods. Each
chief will lead the people part of
the year. (And so it is today.)

Next, pairs of brothers are sent
to explore in all directions: The
two who move uprevard find a
rafnbow and guide their people to
the light. But the people must
retirn to the lake for essential
help: a medicine man to counter
evil, sacred painted clowns to
banish sadness, and a scalp chief
for success in war, with a wom-
en's society to assist him.
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that has sustained us for centuries, is manifest in our sacred places: The kiva,
the ceremonial center, which represents the primordial home under the lake;
the “earth mother earth navel middle place” inevery village; and our moun-
taintop shrines— “earth navels" —shaped of stones or boulders.

These trace back to the first permanent habitations of the Pueblo people.
The canvaons, cliffs, and mesa tops of the Four Corners area of the South-
west hold evidence that, at least by the fifth century anno Domini {as the white
man reckons fime), the Pueblo people did, indeed, begin life within the earth.

The habitations they constructed were circuliar pit houses, dug wholly or
mostly underground and covered with branches and dirt. Entrance ramps
opened to the southeast, the direction of the rising sun during the colder
months of the vear. To enter the pit house, then, was to enter the earth, and to
enter the earth was to return to one of the two sources of all life through the
opening that connected it with the other source, the sun,

These pit-house people lived within the womb of mother earth while also
drawing sustenance from the sun father. A small round hole was also dug and
carefully protected on the floor of their pit house to remind them of their origi-
nal emergence from within the earth. They termed such a hole “earth germi-
nating mother earth navel middle place™ —the origin of the sacred place in the
plazas of our villages today.

From the outside theee pit houses resembled nothing more than giant
rounded anthills. Yet their form would take on profound meaning.

N TIME the pit-house people emerged to build, aboveground,
rectangular house blocks, but they retained the basic shape of
their pit house by building kivas, or ceremonial chambers, one of
which was always attached to each house block. These were
built underground and to the southeast, The kiva was no longer
entered through a sloping ramp but through a hole in the roof,
The old rampway was now represented by a deeply recessed
wall, still located in the southeast part of the kiva. This néw structure resem-
bled an old-fashioned keyhole so much that it is called a kevhole-shaped kiva
by archaeologisis.

Southeast of the kivi wias the refuse depositing place, where the dead were
bured. The positioning of the dead closest to the direction of the sunrise
reflects a recognition by the Pueblo people that the sun father is both the giver
ard the taker of life. What he gives he also takes back, eventually, The thres
parts— house block, kiva, and refuse dump/cemetery — became standard,

And the kiva, in1ts central position, came 1o mediate between the living and
the dead. Here the living may perform rituals addressed to the dead and,
hence, communicite with them. In later times there were great dramatic per-
formances in which the living personified the spirits of the dead in these kivas.

Finally the villages became multistoried house blocks resembling fortresses.
This presented a dilemma to the people: The buildings blocked the rising sun's
rays from the dead buried outside. The old kevhole kiva must give way

Today the kiva may be a rectangular room in the house block. bat the old
form 1= retaingd; an opening provides an unobstructed channel toward the
sunrise, representing the lifeline into the village.

The people also took the shape of the pit house and old kiva to the moun-
taintops, creating a kevhole form with stones, with the lower end of the
kevhole opened toward the sunrize. Only the form reminded one that it
represented what was once an underground habitation and later a religious
sanctum. The Tewn continue to make pilgrimages to the mountain earth
navels; for thise are places of great power: They provide the Tewa with a way
of rediscovering who we gre and of renewing our ties to our beginnings. They



represent ongaoing lifelines to sustain all creation. And —through the centuries
when the Spanish and other peoples dominated the Tewa—these places have
provided a tenacious symbol of survivai

(ur genesis story establishes another vital aspect of our lives. Remember my
naming ceremony: There were two women attending, two ears of corn offered
with me to the sun. This duality is basic to understanding our behavior.

When the Tewa came onto land, the Hunt Chief took an ear of blue corn
and handed it o one of the other men and said: " You gre to lead and care for
all of the people during the summer.” To another man e handed an ear of
white corn and told him: * You shall lead and care for the perople during the
winter.” This is how the Summer and Winter Chiefs were instituted.

The Hunt Chief then divided the people between the two chiefs. As they
moved south down the Rio Grande, the Summer People traveled on the west
stdde of the river, the Winter People on the east side.

The Summer People lived by agriculture, the Winter People by hunting.

From this time, the story tells us, the Tewa have been divided dunng therr

THERLIVYA 'S CTETEA. 7O ™Urpld wEls pnsD ARD eFrRrhasL CIFE LY SA4R (LBEPIRERD, WIDN REGG, & BTHEN RETHERE SHARTIE HEL L
LA FE® ERSES 'L WEY ' 08 AUGIrTOE EEFEY il FiEOsRARs BT 188 N OLE

lives into moieties — Winter People, Summer People. Still today a Summer
Chief guides us seven months of the year, dunng the agricultural cyvcle; a Win-
ter Chief during the five months of hunting. There are special rituals, dances,
costumes, and colors attached to each mowty, Evervthing that has symbolic
significance to the Tewa is classified in dualities: Games, plants, and disenses
are hot or cold, winter or summer. Some persons or things, like healers, are of
the middle, mediating between the two. This gives order to our lives.

A child is incorporated intoe his-maoiety through the water-giving ceremony
during his first vear, The Winter Chief conducts his nte in October; the Sum-
mer Chief 1o ate February or March. The ceremony iz held in a sanctuary at

the chief’s home. There are an aliar, a sand painting, and various symbols; the

chief and his assistants dress i white buckskin, A final character appears, pre-
ceded by the call of a fox, as in the creation story. It is the Hunt Chief.

A female assistant holds the child; the moiety chief recites a short prayer and
administers a drink of the sacred medicinal water from en-abaione shell, there
b welcoming the child into the moiety.

The third rite in a child's life —water pouring —comes between the ages of
six-and ten and is held within the motety, It marks the transition from the

11



carefree, innocent state of early childhood to the status of adult, one of
the Diry Food People. For four davs the bovs are made to carry a load of
firewood they have chopped themselves, and the girls & basket of corn-
meal they have ground themselves, to the homes of their sponsors

A sponsor instructs each child in the beliefs anid practices of the vil-
lage. On the fourth night, the deities come to the kiva, and the child may
go to watch. Alterward, the sponsor bathes the child, pouring water over
him. From this time, the child is given duties judged proper for his sex,

A finishing ritual a few vears later brings the girls and bovs to adult-
hoodd, For the boys it is particularly meaningful, for they now become eli-
gible to assist and participate in the coming of the gods in their molety's
kiva. Thus the bands of the moiety are further strengthened

T 15 AT DEATH that the bond of moiety is broken and the
solidarity of the whole society emphasized again, This
echoes the genesis story, for after the people had divided
imto two for their journey from the lake; they came together
again when they arrived at their destination.

When a Tewa dies, relatives dress the corpse, The moc-
casins are reversed — for the Tewa believe evervthing in the
afterfife is reversed from this life. There is 4 Spanish Catholic wake,
Requiem Mass, then the trip to the cemetery. There the priest completes
the church's funeral rites: the sprinkling of holy water, a praver, a hand-
ful of dirt thrown into the grave. Then all non-Indians leave.

A bag containing the clothing of the deceased s now placed under his
head as a pillow, along with other personal possessions. When the grave
1s covered, a Tewa official tells the survivors that the deceased has gone
to the place “of endless cicada singing," that he will be happy, and he
aldmonishes them not to let the loss divide the home

During the four davs following death, the soul, or Dry Food Who Is
No Longer, is beheved to wander about in this world in the company of
the ancestors. These four days produce a time of onease. There is the fear
among relatives that the soul may become lonely and return to take one
of thetm for company. Children are deemed most susceptible. The house
itself must not be left unoccunied.

The uneasiness ends an the fourth night, when relatives gather again
to perform the releasing rite. Thetre are rituals with tobaceo, a piece of
charcoal, a series of {our lines drawn on the foor. A pottery bowl, used
in s naming ceremony long ago and cherished by him all his life, is bro-
ken, or Ykilled.” Then a praver reveals the purpose of the syvmbols:

We have muddied the waters for vou [the smoke). We hove casl
vhadows between ws [the charcond), We have mode steep gullies
elween us (the nes/, Do not, thevefore, reach for et o harr
on our heaas, Rather, ielp us gtigin that which we are ahways
seeking, Long life, that our children may grow, abundant game,
tine raiseng of crvops. | . L Now vou must go, for vou are note free

With the soul released, all breathe o sigh of relief, They wash their
hands. A= each finishes, he savs, “May vou have life.” The others
respond, “Let it be s0." Evenvone now eats.

The Tewa begin and end life as one people; we call the life cvcle poek,
or emergence path. As a Tewa elder told me

“In the h-l'*..f._{jllhiluz wie were ane. Dhen we divided into Summer People
and Winter People; in the end we came together again as we are today.”

This is the path of our lives
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After their emergence the
Tewa jowrney south, with
planters, the Summer People,
traveling on the west stde of
the Rio Gramde, and horters,
the Winter People, on the

east. At the 12th stop, the
groups merge 1o found

the pueblo of Posi. In the
cardinal directions, each
assoctated with a color, lie
sacred mountains, mesas,

and stone shrines, Here live
the ancestors and othe
spirits. Ceremontes on the
plaza, ltke this baskel dance,
nuark the four seasons and
provide a semse of remetwal. [



A PORTFOLIO

THEY KNEW

BY JIM BRANDENBURG

The beat of a wing, the rustle of branches, the
rumble of thunder: Native Americans listened and
sproke back. The dialogue flowed unbroken be-
fween humans and rushing rivers, flocks of ravens,
and constellations of stars. The following pages
capture moments in one photographer's search
for that world—before Europeans entered it.
Singing with the images, selections from the
warks of caontemporary Native American poets
carry on their forebears’ conversation with the
worid around them., “Remember,” admonishes
the Creek poet Joy Harjo, “that you are this uni-

verse and this universe is you.”

At sundown a bison pauses near the Oglala Sioux Pins Hidge
Reservation in South Dakota’s Badlands
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Whale, I have given you what you wizh o eet —my eood hiarpoon. Please
fiold if with your strong hands. Whale, low me o the beach of my village,
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oinelrill duck feathers, and the down of th OVt SaTE. — MARAK THIBAL 50

A MAKAH VILLAGE IN 1491
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m the village of Neah Bay on the Olvmpic Peninsula in the northwest corner of
Withington State, where the sea and the [orest surround us, | knew that 1n
times past the most powerful men In our Makah tribe were whalers. My great

grandfather Wilson Parker was a whaler, as were his father and rrandiathed

stories of the rtuals that had empowered them filled sy childbood
Bixt orrmorkne anm e 106D - Toarsune
ful growing upn the 1960s; I never saw a harpoon, or & lance, or a buos

mace of the skin of & hair seal. The last whale hunt took place in 1913, and the
hunters orar Wiy 151 i_._-:! 1R
And then, as il in answer Lo 8 prayver, the past returned. In early lanuar
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village of Oyette, 30 miles away. Those arti-
facts had been buried when a mudslide cov-
ered a cluster of cedar longhouses about ALD.
1500. A decade-long excavation by Washing-
ton State University archueologists, in coop-
eration with the tribe, recovered harpoons,
lances, implements of daily life, and precious
ceremonial objects that I could see and some-
times even touch.

Then later, ns an emplovee of our local
Muakah Cultural and Research Center, I was
asked to collect the songs und stories of our
elders so that these and the Makah language
itself might not vanish, The words poured
over me, giving further substance to the past.

We first knew ourselves as Qwidicca-atx
(Kwee-ITCH-chubh-aht): "people who live on
the cape by the rocks and seagulls.” The
name Makah, "generous with food."” i= what
we were called by neighboring Klallam Indi-
ans, one of whom served as translator when
we signed a treaty with the U. S, government
in 1853, Federal agents found Makah easier
Lo pronounce, and we now use it when speak-
ing English. But we know who we are.

British and Spanish explorers made brief
contact with us at the end of the 15th century,
but we had little dealings with whites until
the mid-18(6s. Soon after, two-thirds of the
tribe was dead from smallpox, measles, and
other diseases brought by the traders we had
welcomed. Our bodies lined the beaches, and
they buried us in trenches.

Today about a thousand Makah live at
Neah Bav. The people began to leave Ozette
and other villages in 1896 when the U, 5.
government said our children must attend
school in Neah Bay, where federal agents had
el up office.

But in 1491 Orette, with its long beach on
the Pacific, was the most important Makah
sea-mammal-hunting village. No site was
better for lnunching the spring hunts. It had
then been oceupied —and defended against
competing tribes—"since the first Daylight.”
Let us go back to that tirme, before the sails of
“people who live in houses on the water”
came over the horizon.

I want the sea. That s my country,

—{HETTE UHIEF TSE-EAW-WOOTL AT THE 15859
THEATY NEGOTEATIONS

Like the hearts of the Makah, the doors of
Ozette's longhouses in 1491 face the sea. The
sounds are the wash of the surf, the sea gulls'

40

chorus, a sea lion's bark, the sighing of hem-
lock, spruce, and cedar, and the voices of a
thousand people

The women a&re wearing soft skirts woven
from shredded codar bark. When they laugh,
they toss back long tooth shell earrings. The
men too have pierced ears and noses but save
their jewelry for special occasions. There is
no word for shoes, nor is there any footgeur,
Both men and women bear tattoos on legs
and forearms.

Behmd Ozette’s longhouses towers the rain
forest, lush with ferns and mossex, that gives
the wood from which nearly all Makah pos-
sessions are made, Espectally in winter; “the
time for wind,” the ocean and forest seem to
talk to each other—the song of the waves
answeared by the song of the boughs

The woods and the water are mystically
linked. Because & cedar ¢can become a canoe,
Makah can harvest the sea. Because an clk's
antlers can be carved to hold a harpoon blade
of sharpened mussel shell, gray whales can be
captured. Because the cry of the wolf 50 ech-
pes the cry of the killer whale, the Makah
understand that this is the same animal,
using onte body for land and another for sea.

Even in the skv the Makah see the ocean:
they call the Big Dipper the Skate. Every
type of wave and current, every rock and
navigational landmark, has been given a
name. There are a dozen words to describe
the varving tides. In deep fog the hunters
navigate by reading the sea's currents,; swells,
anid sounds. as if tracking o living creature

The whale always gives ony people
something. The whale ahways helps

someone who negds him.
= JOFHIN THOMAS INTTINAHTI, g1i- e [p e

Of the sen’s creatures, the gray whale is the
most important. Its gifts are oweat and oil for
food, sinew for binding harpoons, giant bones
that can be shaped into war clubs. But it has
given the tribe something greater—it has
shaped Makah society,

The first Makah men bold enough to pur-
sue the gray whale became chiefs and created
a hereditary rulership. Only a chief or his
sons can harpoon a whale, and these sons
must marry the daughters of whalers. Their
marriage must be a deep spiritual kinship
marked by preparatory fasting and prayer, or
the whales will not come.

At Dzette there are as many as six chiefs,

National Geagraphic, October 100]
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a be docile With tender reverence a Makah elder

praver that the whale will als
A yew-wood h rpoon 1s not thrown but cradles a carbed figure tn a mussel
pashed mto a whale's shoulder behind the shell, This 5iM-year-old artifact
flinper, This does not kill the whale, but the unearthed recently at Ozette matches
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Int the narrow margin between ocean
ared forest the Makah flourished. Set-
ting ont from Ozette and other vil-
lages on the western tip of today's
Washington State, they gathered
wild plants and took the creatures of
rivers, tide pools, and the open sea.

Pucific Ocean Tarans
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In April herds of migrating northern fur
seals pass only three miles off Ozette, Their
lean, dark meat is the villagers® favorite food
But no man hoists a harpoon —or combs a
bone-toothed rake through the shallows for
herring —without prayving to the Creator of
Diaylight to be worthy enough to have these
animiils give themselves to him

In 25-foot canoes the hunters search for fur
seals floating oo their backs asleep. Whoever
spots the séals slizhtly shakes his thumb in
their direction. To point is & taboo and would
wake the seals. The canoe paddles part the
sea 50 quietly that the men are nearly on the
seals before they start.

The bowman hurls hiz harpoon, almost
twice his body length. If he strikes the heart
ar lungs, the fatally wounded seal can be
swiftly pulled in by the cedar-bark line that
leads from the shell or bone hiades. A less
dectsive bit and the hunters are pulling in an
enraged animal. A heavy vew-wood club 5
swiung, the seal dies. A seal's face 15 carved
an the club to show respect

Fur seals must be gutted at sea, or their
weight will swamp the canoe. On the beach
women have changed into disposable, catiadl
reed skirts. They cut the meat into strips
for smoking. To render the oil, they fill
canpes and wooden boxes with water and
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Whaling was the most
dangerous of endeavors.
It demanded spiritual
readiness, the best equip-
ment, skill, strength, and

great cowrage. Few took

up the quest; few enjoyed
the prestige of a success-
ful hunt.

Each whaler prepires
himself alone in the for-
est at might. Swimmiing
slowwly and gently in o
secrel pool (above right)
encourages the whale to
do the same. Other ritu-
als enswre that the whale
will consent to be taken,

giving the Makah plenty

fo eat aud enough ol
fo trade.

The pursuit begins as
the first whales pass by
on their spring migration
north, While her lusband
is af sea, a harpooner’s
wife lies sill (above left)
s0 the whale won't
thrash about; she faces
inland so the harpooned
tehale will head to shore.

Strong, silent paddling
brings the 36-foot cedar
canoes glongside the
whale, where the har-
pooner fakes arm. Em-
bedded, the harpoon head
anchors sealskin floals
that slow the whale as
it races away. Finally
exhausted, the whale is
killed woith the thrust of
i Linee.

Sewing the mouth sl
(fellowing pages) seals i

buoyant gases and keeps
wraler from :pi'}tl!-;i!'irg the
carcass as canoes fow it
to share. Whalers float
their catch rightt onto
Ozette's sandy northern
beach (opposite). Villag-
ers meet them with songs
and ceremony, welcom-
ing the whale as an hon-
ored guest so it will
come again,










place the blubber inside along with heated
stones, The all, used as a food dip, 15
skimmed off a= it floats to the surface and 1=
stored in containers made from the stomachs
and bladders of sea ons

Huatr seals live m caves near Ozette; ther
meat and oil are excetlent. A canoe would be
clashiedd in these surf-charged caves, so hunt-

ers must swim in, To light the way, they twist
their long hair into a top knot and insert
spruce sticks. which they ignite like candles
with a glowing coal carried in a hinged shell
The light blinds the seals as the hunters climb
up the rocky perches and stnke them with
clubs carved in their image.

Arched like fish fighting a line, large
hooks landed halibut; smaller
straight-shanked ones with twm
tarbs cawght bass and lingcod. The
Makah made this gear from materials
such as steam-bent wood and cherry
bark, linking land and sea—parallel
realms that also had mystical ties.

Saimon fraps wera sel off the meosith of
the Ozetle Kiver. The leading men
aughi 0 momy gf ey desmréd, inen
sard, “Here, my people, come and gel as
Oy af vou mand.

CHESTER WANDERHARD, BORN 1873

'he Makah word for fish ts the Makah
word for food, Ozette's fishing grounds are
without peer: There are sweet rock cod (a
breakfast favorite), halibut, gnd salmon
steellead, coha, blueback. From spring to
tall, thousands of pounds of fish are cought
each day, Much is eaten fresh —roasted,
balied in a water-filled box with heated
stones, or steamed in a wrapper of
salal

But maost is filleted and dried to
see Lhie tribe through the winter
White flags of halibut wave atop
longhouse roofs on drying racks 25
feet high, By the time the highest
tide of autumn washes the after-
birthz of hair =eals out of their
the surest sign of winter's
approach —families will have =&l
aside enough fish and seal and
whale meat so that there 1= a sur
plus to trade for exotic shells
and woods

BV Es

Cavis-

Lo not think for a moment
that you can defeal us, for
we own slagves from all other
tribes, even from the coast
tribes Lo Lhe norlh

—FROM A& BONG PASSED DOWMN

PO YOUEG DOCTON, 188T-1014

Slaves are a small group at
Cizette in 1491, but their Inbor
makes the Makah systém possible
some of them are newly captured,
others born mto families that
have worked for the Makah for
generations. Male slaves gather
firewood and fel] trees: females
help Makah women clean fish, a task no man
will perform

“laves have no rights; they can own noth
g, But in psecret society called Klukwali
(Kloo-EwWaH-lee)—the Wolf Society —male
staves can be initiated into a world where
chief, commaoner, and slave are temporarils
equals. With howling and ceremonial singing
and dancing, members mest several times in

National Geographic, October 1901



midwinter. At these gatherings the Klukwali
can bring complaints agnnst members—or
against anyone in Ozette. In this way the
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Ozetie’s children the Makah wave. Boy=s are

given miniature canoes and harmpoons; garls

receivie Uny haskets anad craciies 1ot just as
ve bul for tratning too
A Doy may start out carving play Canoes

If he shows ar le 1]

carving the one-man hishing canoes,

and naddles Hude DEEIn

then the

Oeetie; A Makah Village in 1491

senling canoes. Then, as a man, he will be
e PAred 1o :l.-.'l'|'l'.: 1l

foot whaling canoes an

larger war canoes from a single red cedar log
In summer women and grls walk the

heach ot low tide gathering clams
periwinkles, impets,
archins. T

neking salmonberries

1
mlLssels
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hucklebermies, salgl

erries and eranherries

During the winter women weave baskets
clothing, canoe miatz, pouches for fishing
equipment, and diapers — mostly out of th
cedar bark they geather with orange-stained
hands in late spring.

:

MNarmilly there is more than abundant

Almost every aspect of life depended
ot wood, which the Makah worked

masterfully, An artist needed special
tools ke this whale-bone chisel, at
right, now bladeless, and a beaver-
tooth knife with a wooden whaler-
hread haft to fashion objecks of great
spiritual power.



Wooden wedges hammered wwikn stone
mrals :-;.Jn'rl' a plank cledaniy from a
soaring straighl-gramed cedar, 1
Viakah take only what they need,
agften [eaving enough af the trunk o
susfain growith.

Superb craftsmen, the Makah could
bend a plank mia a box by greoving
and steammge the cormers, One such
contamter bears a stngular image, per-
faprs a supernatural beiny that came
i it dreamt to a whaler, whe then
fad 1t carved on his box to protect
the ritual objects stored tnside.
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Ihey became conscious of a murmuring in the silence of the ufghf
as if people were near, and proveeding a little farther . . .
they saw lights and heard the barking of dogs, the crying of children,
and the chatter of men and somen.

—AFAMISH HOCOUNT OF A SOLUTHEAST INTHAN VI LACE IN THEWSTH CENTURY

_ASOUTHEAST VILLAGE IN 1491

The discovery came late on & rainy June afternoon, barely a week after T had
Joined Lewis (Lew) H. Larson’s excavation team at Etowah, Georgin. Lew's
first exploratory trench had penetrated one of three great earthen mounds at
the site. We had just Anished troweling its sidewalls to the smoothness
required for my drowing the crogs sections when the riin came.

While we hurriedly wrestled tarpaulins over the excavation, a small portion
ol dirt suddenly fell away from the south wall—a minor and familiar event in
dirt archacology. But this time was different, for a slump of no more than a
huckeiful of earth had exposed what was obviously o painted stone car] And i
was attached to n stone head

I quickly fetched Lew, who was working nearby. The voung archaeologist
knelt down to examine the stone ear and partiatly exposed head. “Wonderful
Wonderful,” he said softly. "' We're not too late.”

Cthers had dug into this mound in the past. They had unearthed o trove of
artifarts: plates of sheet copper embossed with images of mythical bird men,
engraved shell ornaments portraying wenpon-wielding figures in elaborate cos-
lumes. But these early diggers of Etowah had walked away with almost no
information on the people who had made those things. They had also left the
motnd a shambles, dpparently beyond salvage —or =0 we had feared as we
hezan our work

Now we were encouraged to believe that we could offer new knowledpe of
the people who flourished here centuries ago. There was much to learn. The
site —like similar ones from Georgia to Oklahoma to Ilinoi=s —was marked by
great mounds. Yet no Native American tribe could remember who built them
or why. The scattered artifacts found presented a sketch of an elegant society
with a clearly established ehte class, And the mounds themselves indicated
huge efforts by hundreds of peaple guided by a central authority, Yet the
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Winter's approach guickens the pace of datly life at Etowah, as villagers
gather and storve autumn’s game and gramm. Dogs yap as hunters retum from
nearby woodlands showldering white-tatled deer and wild turkey. Laughter
and stHging rise above the dull thump of wooden pestles on mortars, as
tiromen pound corn stored m dlevated bins into meal and ¢rind basketfuls

altonal Greopradpkic, October 1007
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O dCormns on ru'.'li-l‘:lllr'n'u houlders. Inside wattlep-and-daub houses cook Freg

fires send smoke and the aroma of roasting venison through thalched roofs
Wafting on the afternoon arr, the pungenl wisps curl up toward sacred
mounds, where, high above the bustle of activity, a class of priests ana

chiefs rules with pomp imid ceremontal magestu.




Farl of the Southeast's Mississippran
culture, characterized by a reliance
on agriculture and the construction of
platform mownds, Etowah became a
major ceremonial center by AD, 1200,
comprising temples, plazas, a toun,
and a defensive palisade.
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mystery of these people remained as dense
as the morning fog that often rolls off the
Etowah River to cover the site

In the weeks after our discovery we piins-
takingly excavated and recorded the entire
burial unit, which we labeled Burial 15. The
ear Belonged to a two-toot-high pamted mar-
oie statue of A woman (page 55, at left). She
wore an inexplicable backpack-like ohject
apparently ted to a topknot of hair and sat,
hands on knees, on the Noor nedr one end of &
ten-foot-long crypt with log walls and ceiling
Another surprise came as our trowels clicked
ppainst more stone —another statue, marble,
mile, and broken. Following the foor line to
the opposite end of the crypt, we exposed
seattered beads and other ornaments and the
remains of four dismembered bodies

The discoveries accumulated over five
summers, from 1954 through 1958, as Low
and his crew systematically peeled away the
mound's lower portions. We documented
each laver of ancient tombs and staircase
ramps, each pattern of dark stains that
revealed the positions of wooden buildings
and pole stockades, We found more than 2040
burials —of men, women, and small children

In one crypt containing an adult male lav a
matched pair of copper-covered wooden disks
nmmed with seed pearls, once attached to the

&
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Attended to like gods, members of
Etoiral’s elite class prepare for a cer-
cmony by donning the trappings of
rank and power. Ocher and other pig-
ments ground on stone palettes
emblazon their bodies. Pearl and
shell bands embellish arms and legs.
Feather capes and headdresses with
embossed copper plagues complete
their transformation into emblens
of political and spiritual leadership,
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ear lobes by wooden pins. Two large fint
benuds, also covered with copper and set with
tiny pearts, had evidently been threaded onto
his hair, creating the distinctive " beaded
forelock™ of the Southeast warrior elit

| still remember vividly the opening of
Burial 20, which held ancther male. He wore
a heavy necklnce of <olid shell beads the size
af golf balls. From it hung a slender foot-long
pendant crafted from a whole conch shell.
Wide bands of shell beadwork encircled his
wrists and upper arms. Around his head oy
more insignia of the highest status —among
them copper-covered wooden coils fastened

Lo a plate of sheet copper cut and embossed in
the image of an apen bird's wing to form an
imposing headdress, Acroass Bis chest lny A
splendid ceremonial ax, 1ts blade and hnandle
carefilly wrought from a single piece
of greenstone, The weapon, much
too delicate for practical use, served
ns an emblem of power
In death, a5 he must have in iife
the man evoked both awe and
respect. From the very beginning
we referred to him stmply as
magle Warmior — for bards of
prey were a lavorite molil on
the artifacts we found. We
'-.".'III|.|I|. cncounier mone E'-l‘-'.'-.-.-li'l'-'-—
a boy possibly felled by an
ahscessed tooth, whase remains
tAY on & blanket of pearis; & child
accompanted by miniature ver
sions of & copper plate and other
adult trappings of high status;
and & multiple burial — perhaps
retnnérs watching over a deai
master or warriors killed in
battle. There was also 8 woman
adorned with a beaded collar and
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an elaborate mica headdress
Even an archacolomst mus

RETTCTAN (R gncler about the
lives of such individuals: Dhid

||:Il."-. I'-:.llll'-'l.' Mare 10Y OF s0r-

row? How did they see their
place in the world? They can
not spenk to us, for they possessed
no written language. 30 answers must come
from archaeology, from the accounts of early
mpanish ghd olther European explorers, and
trom the mmcredibly nch oral traditions of the
Creek and other southeast Indinns

Lewis Larson believes that the mam period

Nafiongl Geographig, October 1901



of occupation at Etowah began around A D
1200 and that the town reached it= peak with
as many as 3,000 peaple at the end of the
14005, Tradition holds that thér forebears
arrived 1o this part of the great southeasters
forest from the west, With a kindly climate,
an abundance of game, and high agricuitural
vields, their numbers increased. In time the
populntion coalesced mto large communities,
Lew's studies show that those who chose the
site of Etownh acted with gréeat wiscdom.

The fine sandy loam was eminently sui-
ahle for hoe cultvation: s fertility was
renewed periochically by the river s Hoods.
Muost of the vear was free of drop-killing frost
River shoals at the site abounded with fresh
witer mussels, fish, and turtles, Neartw for-
estired hills formed perfect ranging ground for
o hite-tudled deer and smnller animals

South and east of Etowah lay the Pied
mont, holding a mineral treasury; galenn,
graphite, and an array of ochers to provide
pigment for paanting buildings, bodies, and
works of art; greenstone and marhle to fur
nish raw material for tools, weapons, and rit
ual ahects. From the Cumberland Plateau
and the Blue Ridege. only two
davs away by foot, came mica,
pure copper, and other exotic
malerials.

Careful excavation revealed
miuch of the outline of the town
that grew here: the sweeping
defensive stockade, the clus
ters of houses, the location of
the plazas where dances and
other ceremonies were held
But three great mounds domia-
nate the site todav as in the
piast. The largest holds over a
miilion basketlogds of earth
ard rises a8 high as o 51%-s10ry
butlding. The burmal mound,
excavated by Lew, and a com-
panion mound, almost went-

cal. stand nearlns Sharp talons and a crossed circle
What was the meaning of these mounds? that signifies the four corners of the
Leoording to anthropologist Viernon Jamies universe adorm a pendant resting
Knight of the University of Alabama, thes on a copper ornament (topl, while
served as Yearth islands” —phvsical meta. a mythological figure with antlers
rhors for the sacred landscape of mountains, and feathers decorates a shell gorget.
caves, hills, and other world symbals so inti Siech ormaments and their powerful
mately tied to the beliefs of these people symbols lent meaning and drama
In one Creek account, mounds invoke super to rifuals at Etowalk,

natural assistance and protection, and their

Etowak; A Southeast Village i 140] f



afes [OT the mtes of purtication

smmits are p
preceding battle, when the "hlack drnk.,”
the emetic tea of the flex vomitoria, (s
by warriors from conch-shell cups

In another mvth Creek warriors, concealer
mside & hollow mound for purification,
“poured up from the bowels of the earth” to
lefeat attacking Cherokee. The Mississippi
Choctaw tell of a great platform mound
called Namb Watva, or “slanting mll, "
v regard az the Great Mother of the
tribe. At its center the Groat Spirit created
the ficst Choctaw, &nd they crawled fort
into the hght of day

Auch ornd traditions lluminate the world
view of the ancient Etowans, The forest and
its animald hgure prominently. One fable

ks the eternal sequence of day and night to

VAKEN

which thes

the striped tial of Raccoon. A creation myth
tells how Crawfish piled mud above the pri-
rehial water: then came Buzzard, who

i1

dAried it with his soarine winegs. Then, tired. ke

1

el s wings, makimeg hills and va ]|_-:;=_~

INhose early people orgamzed themselves in
cians, extended ramily groups. Une tradition
says that when the people came to know any-
thng of themsslves, "1t was to find that they
had been for a long series of generations com-
|-'|'.'-'.|:';'- burted . in g cdense [oe,

As thev searched for food, the ||'.'-"|.l|l.'
became separated. Each group was aware of
the existence and jocation of i3 neighbors
only by calling to them through the fog.

Then; "After a great while there arose a
wind from the east that gradually drove the
fog from the land., The group of peaple who

-I'I--'l-".'l'-'.'u."I!.r.'f"-:-"'l,!""l-'-'- Cletoher 1607
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biects of nature
the Wind clan,”

tonk the name of the first animal it saw

were given the name of
As other clans emerged, each
the
bear clan, the Bird clan, the Panther clan.

N A RECENT AUTUMN visit to
Frowah, I found the site again
WA pEr] 1n mil ning fog. Chnly
the tallest mound rose above il
climbed to the summit and, a3 the sun burne
off the fog, plaved a mental game [ often do
at ancient places. I tried to envision the town
as it was at 1its height 500 vears ago
| could almost smeil the acrid wootl smoke
from hundreds of cooking fires. L onl air

seemed to carry the barking of dogs, the

wmps of firewood cutting, and

¥
|
L |:.' L |I.|”

Filowah: A Southeast Villoge tn 1401

Amaong the Etowak River's many
afferings, pearls from freshuwaler
mussels, made into beads (above),
_:.,;'rlil'l".'f H:L' ||'|:'.'|j|'1".- I'.*I I'.'-H:' |'I||iI'|.'. II'III'.'
river also provided dimnking waler
transportation, recreatron, o defimn-
sipe barrier for the village, ana,
through periodic flooding, replemish-
ment of soils. Rock weirs for penning
and channeling fish (left) helped
assure the community a reliable
supply of drum, gar, and catfish
which were trapped inside split
whitte-oak baskels,



many voices. Would Eagle Warrior have
stood here often? Surelv. As o member of
Etowah's elite, he would have come to the
lodges here, perhaps even lived on this ncre-
size summit, where the activities of the town
could be observed,

ATURE'S CYCLE determined what

there was to =ee¢, In Julv came the

tour-day Green Corn Ceremony,

the new-vear celebration of fertil-
ity and renewal. Pavilion walls and colon-
nade poles were freshly repainted in red and
white, the colars of war and pesce. Groups of
men and boys swept the square and tamped
new mantles of earth to restore the mounds
themselves,

Fasting and purification preceded the light-
ing of the new living fire, fueled by brambles,
four huge logs, and small ears of green corn.

The stomp dances in the plaza took place
under the direction of managers, who super-
vised every move. During night dances the
new living fire reflected off dozens of copper
headdress plates and weapons wielded by
Eagle Warrior and the other costumed hird
and animal impersonators. Their movements
followed the rhythmic beat of drums made of
hollowed logs and large pottery vessels cov-
ered tightly with deerskins, the low tones of
cane flutes, the shrill wail of bird-bone whis-
tles, the staccato rasp of rattles made of pol-
1shed gourd and tortoise shell.

In October came Big Chestnut Month,
three lunar periods into the new year. This
was the time to harvest the dried corn and
gather fallen acorns. Soon the wild turkeys
would emerge from the forests to feed on net-
tles in the clearings, a signal for the hunters to
leave with their families for the biggest of the
annunl food guests.

The last of the hunters would not return till
spring; when the mussel-shell hlades of hoes
would break the valley soil for planting corn.

Spring was also a time for fighting. War
was endemic, as attested by the great pali-
sade of tree trunks the size of telephone poles
This was a bountiful region, but some groups
alwavs had more than others. Ancient enmi-
ties, & quarrel over land, the need to avenge
injuries, all could lead to conflict.

The warriors went into battle almost
naked, their faces and upper bodies painted
red and black. Each man carried a war club,
knife, and bow and arrows. One early

fah

Spanish expedition found such fighters to

be “warlike and nimble. . . . Before 4 Chris-
tien con make a single shot [with crossbow
of harquebus] . . . an Indian will discharge
three or four arrows; and he seldom misses of
his abject.”

After a successful campaign there would be
festivities; newly bloodied voung men would
strut, Older men such a= Eagle Warrior

National Geograplize, Octoher 1097



would count the gains, the loszes. Trophies of

war, including the severed heads of enemies,
'-"-'-'-I-|'| Fag> |.||.-:| el on 'l.'l.ull.ll.'EL |II.I..1"'- AS VeEar
long reminders of victor

And what about the boy found with the
pearis? He would have lived with the elite 1n
d house ralsed above others, on a low mound.
By day he would have gone down to the river
Lo cateh turtles and collect musgels. He would

I| od .lll |III 'I I.ll JH I. |I-I'-|-|I = |I I' -I! .I.III'I! 'I:! i |r": I_..;i

Resting on a stone palette, a rattle in
the form of a human head with shell
teeth stares vacantly, Carved from
wood and covered with a thin copper
sheet, this hand-size pebble-filled
ornament shaken by a dancer during
rituals may represent the head of o
supernatural being.




have played chunkey, hurling stick “spears”
at a rolling wooden disk. Men played it ton,
both for sport and as a display of prowess,

At night, when the stars hung low and fres
flickered, be would have listened to favorite
stories about Owl and Turkey, Panther and
Rattlesnake, Opossum and Skunk. And,
above all, about Rabhbit, the trickster. Once
Rabbit swam into a pond with a cord
attached to him. Submergming, he tied the
cord to the legs of the ducks resting there,
When he surfaced, the ducks flew off —taking
him with them. Fortunately they flew aver
Rabbit’s grandmother, who was rubbing a
pot smooth. He called to her. She threw the
pot over him, and it cul, the string so that he
fell down. Rabbit had escaped again! There
would have been laughter, and it was casy to
sleep after such stories.

And then one day the boy awoke with an
aching jaw, the abscess. None of the known
cures — medicinal forest plants or sacred
rites —could stop 1t

WANDERED OVER to the burial mound,

This site had served the Etowans from

the beginning. After filling each series

of slab- or log-lined tombs in the tem-
ple floor and around the base of the mound,
they added more dirt to the top and sides.
Thus the mound grew throurh the decades —
each successive summit becoming the plat-
form for a new mortuary tempie,

| imagined myself in the past in late after-
noan. The house of the dead begins to shade
the plaza below, The odor of death mingles
with wood smoke.

The half-hght inside the temple reveals a
wooden shell; on it painted statues of wood
and stone portray dead ancestors seated on
folded legs, hands on knees, eves staring, and
mouths open. Age-darkened basketry chests
hold pearls, sacred copper plates, slate paant
palettes, and other ohjects of high ritual
power. From the rafters of the temple hang
strands of pearls, colored headidresses of dyved
turkey feathers, pendants of copper and shell

Corpses of the recently dead lie on litters of
cedar. Clan members and kin have meticu-
lously painted the faces, placed necklaces,
and dressed the bodies in rabes of feathers
and fur. Copper plates, wooden coils, and
other headdress items of mica, wood, and
feathers have been fastened to the heads.

When it comes time for interment, relatives

b6

gather at the base of the mound for the
mourning. Bearers shoulder the heavy litters
with the corpses and carrv them in solemn
procession down the stairway to new log-
lined crypits at the base of the mound.

such a scenario was repeated year after
vear. But Hurial 15, where we uncovered the
marble statues and the by parts, was dif-
ferent. Lewis Larson's evidence shows that it

marks the last yse of the burial mound

The marble statues had been carried from
the temple down to the tomb: the female
statue was placed in 1t without incident.
Then the 120-pound male statue slipped from
the grasp of its handlers, clanked against the
shoulder of the female figure, and broke, The
shattering of the sacred image serves asa
metaphor for the fate of Etowah.

Chaos appears to have marked the cere-
monyv. As well as we can reconstruct events,
this burial coincided with the final emptying
of the mortuary temple. Pendants, pearls,
and other sacred objects lay all along the log
stairwiay between the temple and the tomb,
seemingly scattered in haste. We can only
speculate on the reason: Perhaps the Erowane
had lost a war and were flecing, or perhaps
disease had struck.

In-any case, the ceremonial cycle was bro-
ken; never again would the Etowans use or
renew this mound. Some would continue to
live at the town site for perhaps two more
centuries, In that tirne the mounds would
gradually degrade, losing their svmmoetry.

My last visit to Etowah ended at sunset,
when the long shadow of the largest mound
darkened what had been the ancient plaza
Hard facts about life here in 1491, 1 mused,
are as elusive az Rabbit, the mythical prank-
ster. But we do know that five centuries ago
Etowah was but one of many such places in
the region, larger than most, perhaps, but
alike in terms of human accomplishments and
human stories.

The seeds of true disaster came in the sue-
ceeding generation, when the wooden ships
of strangers appeared on the distant eastern
water. | thought of all that has happened
since to the original inhabitants of America,
including the forced removal of the southeast-
ern Indians from their ancestral lands to the
more arid and alien West. Perhaps the most
profound message of these deserted mounds
by the Etowah River is their enduring wit-
ness to the human spint. [
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Accident turned to ominous incident
when villagers dropped and DToKi

a male effigy statue during a burinl
coremony. Etocvah’s burial motind
wis then abandoned. When a
wihtite man first reported seeing
He mounds, in 1818, even his
Cherokee guides rad no
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We retirnt thanks to our mother, the earth, which sustains s, . . .
te the wind, which, moving the air, has banished diseases. . . .
to our grandfather He-no, that he has protected his grandchildren . . .
and haz given to us his rain. . . . to the sun, that he has looked upon

e earth with a !h:'i'H.‘_.Hl‘."L"HT EHE. ~MOQUOE PFRAYEN OF THANKSUIVING

_ A MOHAWK VILLAGE IN 1491

It 15 wintertime 1n the big longhouse of the Turtle clan. Not far away the
walers of New York's Mohawk River flow benecath the ice. You can count
more women and children in the village than young men, for it is not the Mid-
winter Festival, or the time to “thank the strawberry,” or the Green Corn
Thanksgiving, Many men are out, ranging far to hunt and trap and trade.

This village at Otstungo is sited on a neck of land whose walls of shale £all
away Lo a-creck on three sides. A trench and a stockade protect the landwatid
entrance. The 50 or so inhabitants of each of the dozen closely packed long-
houses are nat afraid. True, in 149] enemies might still lurk about, But the
women of the three Mohawk clans—Turtle, Bear, and Waolf —are able-bodied
and self-reliant. The life of the village revolves around its women. So does the
political life of the Mohawk people—or as they call themselves, Ganiengehaka,
“the people of flint,” or simply Onkweh-Onweh, "real human being=" For
among the 3,000 people at Otstungo and several other Mohawk villagesin a
{0-mile strip along the valley, the women are the ones who choose from their
ctans the men who will represent their nation in meetings at Onondags with
chiefs of the four other Iroguois nations

When a man of the Turtle clan marries, he must come to live with his wife's
family, either of the Bear or the Walf clan. No one may marry someone from
his own clan. Within the longhouse the word for “mother” means al]l women
of the same age group. The Turtle, Bear, and Wolf c¢ians are also found among
the four sister nations. Whenever a Mohawk man travels to the Oneida, Onon-
daga, Cayuga, or Seneca, he can, in principle. go to the longhouse of his clan
and be welcomed as-a brother. Thus the network of clans finks longhouse to
longhouse, fostering family relationships that strengthen the peace and keep
one clan or one nation from dominating the others: you will always have rela-
tives in other clans. The network also fosters trade

BY JOSEPH BRUCHAC
PHOTOGRAPHS BY LYNN JOHNSON
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HE TURTLE CLAN LONGHOUSE 1N
Otstungo, more than 120 feet long
and 20 feet wide, with six central
nearths, 15 home to 12 famihies. The
women do not have many children, usually
three. Infant mortality is far lower than in
Eu rope where childhood disenses vl
unknown in America take a dread toll—
and nutrition is excellent. Maize, the Indian
corn, 15 a food close to ideal for both young
and old. The women, valuing their freedom,
would not like to be tied down with more
children than they, with the help of other
clanswomen, can conveniently care for. So
thev praciice abstinence while nursing and
take medicinal birth-control herbs.

Fi.UT'I'.'J:'r compdartments line the longhouse
wills. A hlanket of skins may be drawn
across the front, though the fire's warmth is
preférred to privacy when the winds are cold
Beneath the elevated sleeping benches one
places personal items one does not wish to
share —a tool, pouch of medicine, & special
clay pipe. No one, not even the smallest
child, will disturb them

Uver the sleeping berths hang storage racks
and long strings of dried corn and crescents of
dried squash, On shallow soil, this longhouse
nas no storage pits dug into the toor to hold
corn, though such granaries are commonly
found in other [roguois villages. This vear's
harvest was good, and deer the hunters will
bring in will supplemént the diet and also
provide the primary source of clothing. The
number of deer is as much a limiting factor o
village prowth as the number of acres that
can be planted. The forest, fields, and popu-
lntion maintain a delicate halance

'he beams that hold up the longhouse are
only a little bigger than a larpge man’s calf,
Peeled and sunk into the earth, they will last
many s¢asons. Over the framework of poles
overlapping shingles of elm bark are lashed to
keep out wind and wet.

Che five united lroguois nations will see
their |E'Fu§ut*. itsell as & greal longhouse—with
the Mohawk az Keepers of the Eastern Door
amd the Seneca as Keepers of the Western
Daor. When a people iz brought into this
lengue, voluntarily or by force, "“the rafters
are ¢xtended.” No MNative American nation
will stand successfully against the People of
the Longhouse, whose clan links and sophisti
cated governing style enable them quickly to
field a large, united body of warriors

n &
g )

Not until the 1600s will & strong enemy
threaten the Iroquois and lead them to seek
shelter behind higher and stronger walls and
pack more warriors behind their palisades

That new enemy — the French—will come
from Canada with gunpowder and shot to
breach those walls and destrov a number of
Lrajuons towns in bitter wartare

ut that European type of warfare in
which many dit in battle is still distant. In
mative warfare, few on either 2ide die in an
average skirmish. A good war leader brings
his men home unharmed along with captives
If a captive is too badly injured to recover
anil be useful, he i3 tortured to death in

National E;Fr.lgrupnl.';r'.- ctober 104]



revenge for a death in the clan. Il souhcd ol
hodyv nnd willing, he mayv he ollered adoplion
15 o full member of the tribal nation

In this village there are several such mer
['wio monns past, belore deep snows C18CoLL
pged travel, three captives were brought back
from a ritkd on an Algonguin village whioss
ng men struck here several seasons 4o
Lilling one man and capturing another. The

CRPUVES Welre _|--||_ -'-u..J:_u " wGimen ol ! Fi

three clans adopted them. One was taken by
the same Bear-clan woman who hid lost &
son in that Algonguin rasd, She gave him the
name of her lost son, The voung man wenl

with her. knowine bhe would be trealed as a
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Fires of hearth and tmagination Light
the instde of a lonehouse in Ofstungo
as a tattooed stomgteller enlivens s
tale wotth a tarkey-feather fan. Else-
where in the howse, home to 12 fam-

(ies sRaring six iearths, others stow

household goods or cook while they
listen, The longhouse serves as a situ
dio for an ariist carving an effigy
pole and as a storehouse for bundled
corn hanging from the rafters.



Like giant overturmed canoes,
Citstungo’s J'ﬂﬂgfmugfs cluster by

a creek. This Mohawk village is one
af muany such sites (ma 1) found i the
northern domain of the Iroquois peo-
ple, including the Mohawk, Seneca,
Onetda, Onondaga, and Cayuga.

L ‘nﬁ:{t—w e = II__l_l.l 2

son. He can be seen sifting in front of the fire
in her section of the longhouse, his new
brothers laughing as they help him learn to
speak their lnnpuage as a real human being
speaks, After adoption, there is no thought of
resistance or escape. It would be better to die
than to break this sacred bond.

In contrast, two centuries from now a
Frenchman will be adopted in the same way
but will flee from his captors after more than
a year as an Indign. His two Indinn " sisters™
will fallow him 1o Fort Orange (later the city
of Albany) and walk the streets weeping and
calling out for their lost brother. They will
return to their village in confusion, not
understanding how lightly a non-Indian can
take the bonds= of adoption.

HE GREAT LLEAGUE BEGAN. Imquniﬁ
tradition expiains, with the coming
of the Pearemnker. He was a human
messenger sent by Tharonhiawakon,
the Creator, at a time when the Five Nations
were engaged in blood feuds —cousin killing
cousin—woerse than the man-eating monsters
in stories. The Peacemaker joined forces with
a woman named Tsikonsaseh, an elder who
always tried to counsel her people toward
peace, and the man Alontwatha, known 1o
later generations as Hiawatha, Together they

|
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Beneath a harvest moon, women and
girls gather corm amid tree stumps,
left after the men sef fires fo clear
the fields. Master horficulturists,
the Iraquois planted the mutually
sustafmimyg Three Sister crops—corn,
sipeash, and beans. Besides harpest-
tng, women alse tilled fields using
hoes made of wood and antler, As
land lost fertility, the village
would change location, taking its
mame with it
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went from nation to nation, bearing the Cre-
ntor's message of peace.

The greatest enemy of peace was the Onon-
dingi leader Atotarhoh. 5o twisted was his
mindd toward evil that snakes prew from his
hiur, and his body was bent in seven places
His magic was so great that they could nof
pproach im until & Hymn of Peace was
composed for them to sing as they came close
Hypnotized by the song, Atotarhoh sat still
while Hiawaths (Alontwatha means “he who
combs"” ) combed the snakes from his hair
They then straightened Atotarhoh's body and
set him up as one of the Peace Chiefs,

Vetionnl 11-'-:f;||rl:"e."1r: Detober [90]



._ o III1:

Because of his power, now transformed from
evil to good, he was made the head of the
league. And under Atotarhoh, the Langhouse
of the Five Naliong grew strong

OW, A% THE DARENESS and cold
deepen at Otstungo, the fires at
the center of the Turtle-clan
longhouse seem warmer and
more inviting. It is especially so this evenmg,
for the clan has a respected visitor. He 15 a
Rakarota, & master storyteller

Today he has walked ten miles from a
place toward the sunrise, the Village of the

Otstungo: A Mohawk Vilage in 1401

Cuartz Crystals (the Herkimer "diamonds”™
for which this valley will be famed), He
broushes the smow from his clothing as he
stands before the southeast door and calls
to the people within the lodge

“*Come in," calls the clan mother. The
people greet him by name, give him corn
soup and pine-needle tea and a place close to
the fire. With the tobacco they offer him, he
fills his pipe, a pipe made from the local elay
and given him when he visited here five win-
ters past. 1ts bowl depicts a face seen in &
dream, a face that looks at him as he lights
his pipe. He takes a few putls, then looks
around. The longhouse 1s filled, including
dwellers from the other longhouses. The
Ralkarota’s right eve twitches —a good omen

“Onen v me't nakkara,” he savs. “This is
my story. Do you wish to hear it told?” He
holds up the pipe in the gesture of one long
practiced At commanding attention.

As one, the people answer, " Yes! Tell us
your story.” And he begins the oldest of tales
The wizman in Skvland dreamed that the

great sky tre¢ must be uprooted. She was
expecting a child, and her dream was strong
=0 her husband, the Skyvland chiet, had the
tree uprooted. The woman looked through
the hole left by its roots and saw the earth far
below —unlike the earth of today, for there
wias no land, only water, As she looked in
wonder, she slipped. She clutched at a tree
branch that lay near the hole bhut only
stripped away a handful of seeds . . . and fell

The storyieller pauses. "Are vou awake
and listeningr” he asks

“Yes!™ all answer, and he continues

Ammals and birds of the water looked up
ani saw the woman falling. “Someons
comes,” they spid, “'We must help her "

The geese flew up and caugnt her belween
their wings. The other birds and animals,
seeing she needed a place Lo stand, dived
down to bring up earth from the bottom, All
tailed till the muskrat tried. The Great Turtle
offered its back as a place to spreéad the earth
the muskrat brought up. The woman from
the sky stepped onto this new maist earth and
dropped the seeds from the sky tree into her
foolprints. From these seeds grew the first
plants. And when her child was born —first
on the new earth —that child was a :irl, & girl
who would marry the west wind. . . .

It i= a strong, good story, The old women
nodd as they lsten, for it speaks of the way



things began and continue and emphasizes with grass. " Were vou gathering flowers in
the central role of wamen. The women are vour sleeps"” he laughs. “Or perhaps you do
the ones who foster life, as when the Society not want to go with the Society of Women

[ Women Planters nurfures the corn, beans Planters today "

ind squash—the Three Sisters who sustain Eoatsi sits up quickly. As she pulls on her
numan life moccasins, she recalls words spoken the

His tale finshed, the Rakarota looks morning before when Satekariwadeh, the

around, No sleep '.'-l:'l'__'_l-- down gvelids yet “even tempered,” began the Planting
He telis another story, and another, until Thanksgiving Ceremony
finally there is no answer to
i question, Do yvou want

to hear a story?

Fharonkiaivakon,
Holder aof the Hegvens,
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tten ol by the centridl Are, the
ind it breaks. He sighs, It
was a good pipe, but it lnsted

MOre seasonsinan expected

waomen (il their aprons of
twinedd and waoven fibées
with seeqd corn. 1hes
ReeCls, only the tatrest gnd
hest-shaped kernels taken
from the center of the ears
have been soaking the past
severdl days i herbal teas

thiat only the women know

And when word goes around
that the storvieller needs o
NEW ane He smiles al
the thought of the new pipe
ind leaves the broRken one
lving in a small depression in
the longhouse floor. In the
morning he mtends @ toss
it over the cliff edge into

the mudden, with 1ts broken
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soften the kernels and kees
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W hen they step outside,

pots, mussel  shells, and ) ' Katst's fuvorite Little
cther refuse. somehow, the mpe 15 not picked Mother, her mother's vounger sister who is
ip. Earth is brushed over i, and it remams anly a little older than Katsi's own nine win-
there until a day, five centuries hence, when ters, hands her a seed container of bark

again will see the lghi Katsi 15 to carry the spint of Onenhste, the
It 1s spring, and the early morning sun Corm Mmden, the eldest of the Three Sisters
creeps into the Bear-clan longhouse. The girl  Unly the women are entrusted with the corn,

called Kamsitzaroroks, “gathering flowers,” lor plants are female and thus responsive 1o

winkes as her vounger brother tickles her nose  the powers of women

A crooked man is set straight in the Mohawk legend of Atotaroh—a snake-
latred, physically fwwisted leader so evil that he made Dirds fall from the
sky. Calmed by a Hymn of Peace, his hair combed free of snakes by Hiawa-
tha, he became head of the Froe Nations, “That is how we do it today,”™
siays an Onondaga chief, "We take the worst ones and make them leaders
so that energy can be transformed into doing good,” Dhial faces on a comb
fragment (above) represent good and evil, a favorite Iroguais theme
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As Katsi walks along the path, she notices
that the leaves on the oak trees are now the
size of & squirrel's ear, 8 confirming sign that
it is time to plant. Around her the Sodiety of
Women Plantérs sings praise to the fruits of
the earth. She adds her small voice to the
chorus of 40 women, voung and old.

soon they see the fields spread below them,
punctuated by blackened spars. Those trees,
girdled by the men the past spring, were
scorched when the brush was fired in the fall,
the ashes providing nutrients for the soil,
When fertility wanes after many seazons, oth-
er fields must be cleared, farther and farther
away, until the time comes L0 move again.

Katsi looks with pride at the rows of hills,
¢ach twice the length of a man®s foot and as
high as a man’'s call, three feet apart. Those
hills remain year after vear, the corn stalks
buried back into them at the end of each har-
vest. That organic matter improves the tilth
of the soil, allowing air and water to move
through it more easily.

HE WOMEN place seven seeds care-

fully in the top of each hill. They

plant two long rows in the field that

belongs to ane longhouse and then
move on Lo plant two rows in another feld.
The work goes quickly, the women talking
and joking. Only when each field has some
rows planted will they return to the first field.
Thos no one Teels her fleld has been favored,
and the harvest will be staggered.

Later in the season the women will sow
beans and squash around the hills. The Bean
=ister will twine up about the stalks of the
Corn Maiden, and the Squash Sister will
spread ncross the soil, choking out weeds and
shading the earth to keep it moist.

Through the summer boyvs will camp near
the fields to drive away birds and animals. In
the fall Katsi will return with the women for
the harvest. Older men will come along Lo tell
jokes and help with the husking, pulling the
husks down so that the ears can he braided
together. These wide braids of corn, along
with squash cut in circles, will be strung to
try from the longhouse rafters. Beans and
dried corn kernels will be placed in elm-bark
contuiners or buried in lined granaries, end-
g another season of the Three Sisters.

An early snow has whitened the woods.
The boy, whom friends have nicknamed
Okwaho, "wolf," moves cautiously to make

i3

little noise. The snow is light; the sort his
uncles call “ tracking snow, " and it is easy

to see the deer paths. Deer are creatures of
habit —as men are. Okwaho smiles as he
thinks of the midsummer day when he sat
next to a trail from sunrise to sunset, the wind
in his face. He saw the same doe and her twin
fawns three times, as she followed her route
to her feeding ground. then down to the river
to drink, then back to her feeding ground
again, He had his bow and arrows but did
not use them. He remembered well what his
father and uncles stressed; One must not kill
a mother animal when she is still caring for
her young ones.

“We are like our brothers, the wolves,™
his uncle said. “We hunt the deer, but we do
not wipe them out. If there are too many,
they will starve. 1f we hunt them in the right
way, the Dieer Peaple will be stronger and
their children’s children will survive to sup-
port our own childrén to come ™

Okwarho stops. The trail, climbing toward
a high rnidge, swings to the east. If he follows
it, the wind will carry his scent toward the
deer he is tracking. Without seeing it, he
knows his quarry: a buck with several win-
ters and much meat on it. He can tell this by
the size and depth of its tracks, and the way
the snow still falls from the edges of the track
shows that it is not far ahead.

The buck knows how to catch the scent of
anyvone following; it will half-circle ahead to
look back on the trail below. So Olwaho
leaves the trail to make & large half circle, one
that will come out above where the buck i3
waiting, Now, as he walks, he clears his
mind, for a deer may hear a hunter's
thoughts if they are on the deer. Soon
Okwaho looks down on the trail. Just out of
bow range, the deer stands, looking back
along the trail, alert to any sound below,

The boy waits until the deer turnsand
begins to come up the trail again. Softly he
asks the deer to forgive him, notches his
arrow, and draws the string. He hears the
deer's feet shuffling the snow, the whuff of
the deer's breath, As the buck passes below,
Ctkwaho lets out his breath and looses the
chert-tipped arrow. 1t dives straight and true
into the middle of the deer's side, just behind
its front leg. The deer leaps high and bounds
downhill into the brush,

Okwaho slides down the slope. The blood
in the snow is light-colored and has bubbles

Natromal Geographic, October 1097



in it Hi= arrow has struck through the lungs deer's spirit for formveness before klling 1
into the heart! Wa

rassingE & small ndee, e finds the deer dead Wt

king cdown the hill and can result in the hunter's coming down

v hoils or sores, Similarly, a person may
Ukwaho kneels and places his hand on it fall 1l because of unfulfilied wishes. Such an
“Brother," he says, “thank vou for giving iliness, which might take the form of deep
vour life to me and 1o my people so that depréssion, can only be cured by recogmzing
we may survive. We will use vou well what it was that a person truly wanted ana
With a sharp-edged, dark chert blade he sither obtaining it or purging it from the per

CUls apen the deer's bellv and spreads the sOMN S SYSLEM | iroiEh nernal medicine:

Eritralls on Lthe snow As Okwaho nears the entrance to the stock

] Bt e sees [1s uncle Satekarnmwadah |r'-il'.iI-E

“Little brothers of the forest,” Okwa
EHLVE. "I -.:-I;!!'.- |:I-_-. 5 f'| LEELE [:Iu_' FTEMEIT TS b B 1insy LEe '_'_l"'n'.l i'i-ll'  riEe |||_.i-. RINEE :!“_ stock

the story his grandmather told of Red Hand ade wall, a symbol of the strength of his peo

the good hunter who was <lain by engmies ple. Sategariwaden has heen walting for f
hut broueght back to life by the {orest ammals nephéw' s return. Seeping the deer, he holds ug
heciuse e alw Y5 :L'-.'L"'l.l."'.l LR

and shared the game he Killed. Ck-
wiho places the heart and liver In
[115 :-ll!|l'|- whien he higs walked hall
Wy home, he will make a small fire

and cook them. Then he loops A

raw hide LN .-E‘III..I|II LIkE eed
antlers |0 héavy to carry, i
buck will bé cpsy 1o drae. No nesd o
fashion asled of bark, for the snow 12
not that dee
["he sun is anly a hand's width
from the western edge of the 2k
ahen Okwaho =ees the stockade, It
s not punarded now. Most of the men
are home, for il will soon be the Mid
winter Festival, In another moon
they will be gone, hunting on snow-
shoes after moose farther north, ana
nce mare sentinels will be placed
|

(rom among alder men and bovs like
Okwaho who have less than 12 wit
ters. Such bovs hunt closer to the vil
lage while the men range farther
LOEreny A% --'|'|':!I_' EXUNCIIONn O3 ant
mals in their own area and teaching
the bovs vital skills

Citwiho hefts the deer onto his

v 3 TR, L L v il
A md L] ]:r_ -.-..| 101 |l.'_'-.|' LAt L

forest edee and ask H=maother or his

sisters to bring it in, thus reserving il im0 ol '

for thetr longhouse: he will carev it prowudly Collared rim and incised paftemns

nto the villaze. 1t 1= the first deer he has give arstinclive Iroguotan Fo hes to

killed alone, and it is right that it should be a potsherds excavated at Ofstungo and

1t lor al rinsed tn the nearby creek waters thati
\s he carries the buck, he think= of how he cnce filled them. Iroquoian pots dat-

has followed the traditional procedures in ing from a thousand years ago have

killing his first deer. His people believe that been found in the Northeast,

sickniess results from imbalance. A mistake in

ritual practices —such as forpetting to ask the
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both hands in delight. Just as Okwaho enters the
aoks back one last ime, saying a silent
prayver of thanksgiving to the forest

villpee, e

IVE CENTURIES HAVE PASSED. As wi
wilked through a dip in the meadow
townrd a farm pond, a blue heron Hew
out, it= wide wings flapping tn o slow

beat. Lookmg down at my feet, | saw the inte

simmer whitteness of thistle seeds—the same this
tie that Hiawatha and the Peacemaker placed on
the earth as a cushiaon for those who wold gather

in the shade of the Treeof P

eace of the Iroquois
League. Nexi to it | spied a solitary hawk feather
with brown and white bands across it. As [ held it,
the wind rustled its breath-like edges. A hawk
feather like this stood atop the cap of each chief
who hived in this Mohawk village

Walking through the woods, |
balm against the sting of nettle and potson vy, the
mottled orange-and-vellow hlossoms bobbing

saw jewelweed,

above seedpods that burst at a touch to spin oult
their sepds; the three-leaved raspberry: the fox

grape; and on one slope above t
[lows into the Mohawk Kiver, the leaves of ginger

e sirepm th

All these plants, used then and now, are honored
10 the tracditiongl Praver ot | ||iLIL|-i'-;;i1. g

And this i3 what ey Creafor decided., There
will be plants prowing on carih and edch will
prow and mature gccovding Lo ils own sed-
o, They will come from bthe earif and wild
mabure and will be avallobie as medicines fo

the peopie whe move avonl o this earvih

S0 g0 words spoken here long ago, thanking in
tumm the people, the earth, plants, waler, trees,
animils, birds. the Three Sisters: the Thunder-
e — 50l hv the ]rl'll_illlliH s porwiel Fidl !.u-:.rlf_'.-»
pruarding the enrth trom evil; the 3un, moon, SLErs,
andd the Creator

=0 were those words spoken in this same place
when Jake Swamp, a Mohawk clan chief, came

Stlent capture, swift retreat mark a rard
by Abemnaki Indians from the cast, lying
tn watt for Otstungo women along d
path to the creek. Despite the momen-
tary terror of such abductions, victims
—gspecially women—were generally
welcomed as netw members of the com-
munities fo which they were taken,
soomelimes hundreds of miles auway.
Most captives accepted their new roles,
replacing fribe members lost fo disease,
nature, or battle.

&1
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archaenloeist from the State Un

New York (SUNY) at Albany

Satlve Americans here to
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vate in a wav both scientificalls

respectiul of their ancestors,

We stroll to the point whers the creek
makes a graceful loop. Here, over the edee of
the cliff, people would throw themr trash

[hey kept the village
grounds and longhouse
usles clean and neal
—which explams wihn
archaprologists found so
few larpe artitacts when
they excavated the longe-
house: With one notahle

exception: the EOTY
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We ciimb the slope,
Ainding in the loose soil a
shiiny white fragment of
reshwater mussel shel
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pieces of clay pots with
haracteristic  Iroguois
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Lthe people here five centuries ago

Leaving Utstungo, 1 reflected on that life

in 149] —not parfect, but happy on the
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MAnY Wavs. >omeé RIStorians say thi
[roquois League influenced the United States
C

went bevond it
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Lrovernance was throuen the consent ol

| EVET]

the 0N erned, and
women plaved a crucial
role in family, clan, and
nation, Food was nutr
tiots, and the Thres
mister plants would be
an inestimable mift to
!ill' W CDITIIneE ] LU
peans. 1he lrogquoms
hatl few ol the sick-
nesses that nlasue us,
wndd with herbal reme-
dies clase at hand, thei

ITe exXpeciancy was

greater than Europeas
of their day

Most of all, there was

balance, balance with

he land, between thi
Lexes. within the prviat
cal e, in thi |;i|'r_ il'
the healing arts. Bal-
ance ano the giving ol
thanks. Balance thal
transiormed grief int

phl i new life, that trans-

Fil1

best of their leaders, that ndopted their en

mies and made them brothers. It = a balance

ir modern world desperately needs to

remember. It 1s a balance that Iroguois stall

ak of ai "| .5|'-|"|" LT PTESSINES Ol i "|

hat many still manage o ind. And

ehit acain of the Mohawk words of

i
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seread on and abope the back of a great turtle, all creation 15 embraced i
the Iroguois Praver of Thanksgiving, Oneness with nature is symbolized

by anmimal effigies, such as a clay bivd fragment from Otstungo (aboove)
and by ritual thanks for everything in earth and sky. The prayer, so all-
imclusive it can last howrs, 65 still recited at longhouse ceremonies that keep

alive the ancient faith of the Iroguois.






SEARCH FOR THE
ANCIENT ONES

The distance from Colorado's San Luis Valley to the modern Tewa pueblos
along the Rin Grande in New Mexico is but a hundred miles, vet it is also a
journey af 12,000 vears or more through North America’s human history
This lofty valley i= closed in by Great Sand Dunes National Monument.
Floored with an ocean of shrubs, sparse prass, barley fields, and small lakes

and ringed by snowcapped peaks, it Is a cradle of the Pueblo peaples, particu
arly the Tewa, whose origin myth refers to:a "Sandy Place Lake far to the
north - (pages 4-13). It also was haven to some of the earliest hie-game huntlers
kniown in the New Waorld

I'he story of these hunters begins in an Ice Age America unrecegnizahle
today. Climatic Torees in the Pleistocene had buried the northern half of the
cantinent under sheets of ice more than a mile thick. Thev held so much waters

BY WINIFRED CREAMER AND JONATHAN HAAS
PHOTOGRAPHS BY IRA BLOCK
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nuggea fast resortl, mesa tops above Tseqn Canyon in Arizona made a final home

for Pueblo ancestors whao, beset by drought, overcrowding, and raiding, left the
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that the oceans dropped some 300 feet, expos.
ing the seafloor that links Siberia and Alsska.
With little precipitation in this corner of the
Acctic, no greal butldup of e Mocked the

way eastward

Woally mammaoths and other giant herbi-
vares moved [rom Asia onto this undulating
plain to graze, stalked by saber-toothed cats,
dire wolves, short-faced bears, and, even-

tually, the most dangerons of
nll predators —humans. Clad
mm sewed skins, warmed by
fire, wielding bone- and stone-
tipped spears, and perhaps
aicled in hunt by domesticated
dogs, the nomadic first Ameri-
cans filtered southward along
e-free corridors:

Emerging on the Great
Planins south of the jce sheets,
bands of these early hig-
game hunters began spread-
img across the continent about
12,000 wears apgo. Named
for Clovis, MNew Mexico, the
place where their chipped-
flint spearpoints were dis
covered, the Clovis people
depended on the mammoth,
which became extinct as the
climate warmed. The Iater
Folsom people, named for the
Mew Mexican findspot of their
fluted spearheads, hunted the
huge Bison anliguus in the
increasingly dry Southwest

Excmvations at a number of
Folsom sites m the San Luois
Vallew reveal small groups,
perhaps three or four famihes,
staying 1o one location ondy
long enough to track down
and bhutcher a bison or two
Likely they also gathered ber-
ries, nuts, seeds, herbs, and
roots to supplement their diet

Over the next sevieral thou-

zand vears the Folsom culture in turn divided
inio regional groups, leading to a prolifera-

tion of tribes and languages.

Bison anhiguus became extinet, bul the
smiller Brson bison thrived; the San Luis
vValley, which also abounded in elk, deer,
and antelope, continued to attract hunters

and gatherers

B
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My hushand, Jonathan, and I, archaeolo
gists at Chicago's Field Museum of Notural
History and De Kalh's Northern [llinocis Uni-
versity, respectively, spent our summers from

1980 to 1986 working in this area and other

(ECHTD WIEE, THE ART
THTE OF CHEILESS

HATI

parts of the Southwest. We found the number
of sites increasing with time, indicating over-
all population growth, although individual
bands remained small. Ammid their scattered

stone Lools and debris we saw
manos ind metates — stones
that could grind wild seeds
into flour—and hearths,
{illed with fire-cracked rock,
where meat or plant foods
(prickly pearand yucca, For
example) were cooked

As big game died out and
these groups developed more
sophisticated tools —enabling
them to hunt smaller animals
such as rabhbits —thev were
not compelled to constantly
wander. They left evidence
of brush and mud shelters,
some bullt on the surfnce,
others with shallow scooped-
out floars. Same pr:r;nplr CVETL
lived in the 7,500-foot-high
valley yvear-round, despite
subzero winter temperatures

But around 3000 B.C. the
pressure of a rising popula-
tion on limited wild resources
forced people out of the San
Luis Valley into other areas,
including the Four Corners
region. Here Arizonn, New
Mexico, Colorado, and Utah
join in an extravaganza of
wide plateaus, sharp mesas,
and deep canvons. This was
to become the heartland of
the Pueblo ancestors, known
to archaeologists as the Ana-
sazi, whose spirits seem to
pervade their many ruins.

Beginning around 1000 B.C., the Anasarn
pecples experimented with horticulture, Cwver

the next millennium they evolved from
nomadic hunters and gatherers into farmers
By A_b. 500 they were growing corn, first
domesticated in Mexico, along with beans

and sguash. They settled in villages of from

two to twenty families, each living in a small

National Geographic, October 1001



pit house roofed with beams, thatch, and
mid. They learned to make beautiful bos-
kets, to weave clath of cotton and strips of
fur, and to craft distinctive pottery

They also carved elaborate petroglyplhs-
rock art
YOns :'[]'i_*_.:- mi-l_-'_ltl: :-.I_:Iltl" ITADEAD | I"|'I"!I'|I'l|1|i..-:||

into the smoath stone walls of can

kivas. In these communal rooms people gath
ered for joint religious dances or ceremonies
Typical of these prehistoric peoples were
the Kaventa, who occupied what is today the
northeastern part of Arizona. Surrpunded by

other branches of the Anasazi —including the

petples of Mesa Verde, Chaco, Virgin, and

arrowheads, macaw feathers and turquoise
for decoration —even bracelets-of shells from
the Gulf of Califfornia made by the Hohokam
peaple in southern Arnzona

We saw signs of villages almost evervwhere

there was arable land with g water source
e b
the pit houses evolved into small kivas shared
bv several groups for meetings and activities
stich as weaving. But these farmers rarely
staved put for more than a generation. In
their need for wood to roof pueblos and feed
[ires, the Kaventa used up stands of mfon
and juniper and had to scour {arther or resort

Families moved into surface rooms

ELATL FUNELE  PFLERCIDY WD RaiiElnD EyrddH eI

Evoking summer's fields, painted sunflowers and a bird were packed in a
clay far and buried in a cliff dwelling near Kayenta, Arizona, about 1200,
Cached near Cliff, Neww Mexico, an ancient wooden altar dedty with
feathered necklace (opposite) is ancestral to Pueblo religioas images.

Little Colorado—as well as the 3inagua, the
Eayventa flourished from 700 to 1200, Tilling
their fieldds and peacefully trading with other
groups of the Anasazi, their population grew
rapidly, Large families were an advantage,
and children helped tend ¢rops

In return for their widelv favored black-on-

white pottery. they acguired obisidian for

Puchlo: Search for the Ancrend Unes

to sagebrush, Also, without hvestock 1o pro
vide fertilizer, it was difficult to keep plots
productive

Life soon became even mare difficult
Changing rainfall patterns, soil erosion, and a
which peanked in the 1260s—
prompled the abandonment of many villages
(Confinned on paLe ¥4 )

severe drought

in the Kaventa



Rainhowo bands clock the
Pueblo peoples from nomadic

lruveters to settled town diell- T’
ers, a reconstruction based on |
archacological excavations. families were left to forage for
Lintil about 6000 B.C.,, big- wild plants and seeds; they also
viame hunters armed with anted smaller animals, among
flaked-stone spearpoints killed  them antelope and rabbits,
giant bison to feed and clothe After 1000 B.C.., corn, beans,
therr small bands. As these and sqguash were introduced

large animals disappeared, fram the south. People began to

M



farm, developing multistoried
pueblos with ceremonial kivas,
rrigakion canals, far-flung
frade networks, and distinctive
basketry and pottery. Popula-
tion exploded, and the next pro-
lomged drought brought hunger.
Scarcity led to raiding, and
many villagers in the Four Cor-
ners region moved into cliffside
drveliimgs and onto mesas.

[ Are ||I|:I|‘|!1'|I|'I'!,;‘I;'-'-F'- call these
people by the Navajo word
Anasazi—"alien ancient
ones” —ivhich Pueblo Imidians
constder derogatory.)

The Pueblo groups fled wesl
to what is Hopi and Zunt conn-
try and east to the Rio Grande,
where Spanish conguerors found
thers in 1540, Today more than
50,000 Pueblos, speaking six
languages, [fve in Arizona arnd
N O Mexico,



[hee first families of Post rarsed o
double rove of adobe rooms near a hot
springs above the Ofo Caliente River
about 1350. As more settlers arrived,
the puebio grete to more than 2,000
rooms. From here the Tewwra moved to
their present pueblos (map).
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Continted from page §9) heartland
People began moving higher up the arable
valleys and canyvons, They clustered in
satellite villages around pueblos of 75 to
1) rooms, housing 25 to 100 famihes

I hey built reservolrs to collect the increas-
nglv scarce water ind, i thé centeér of
ench pueblo, raised p massive communnl
food storage room. It was rarely full of
tond, Tor malnutrition shows n the ssele
tal remains. Age at death drops, child
mortality rises

HEN CAME WAR, transforming

Kaventa soctety. In recent field

work Jonathan and 1 focused on

Lhis triumatic period. We discoy-
ered one lgte 1 3th- entury :'!=|l"l|ll atter
Anolher in remote; improbable locations
uncietected |'II'I.'IL'_ FTRLETE 'I'HII d CEnturs 'l-'.
archaeological research. Almost every one
occuples A defensive site—a mesa, butte,
chiff cave, or rock outcrop

How did we find them?

With a computer we scanned topo
graphic maps to identify potentially
defensible locations. We then senl crews
Lo eximime ench one — hard, dangerous
wark with frequent disappointment




Early in the survev we'd blame the com-
puter. But, as predicted, formidahble sites
began to appear, high off the valley floor.
“Sky houses, " we called them.

One day we faced the walls of an isolated
mesa rising 500 feet from the floor of the
south side of the Kavenia Valley.

With Jonathan muttering about the
demands of science, we labored up the loose
debris of a steep slope. Above it a 40-foot
cliff forbade access to the flat top. We clam-
bered around once without finding a way up,
and then again with no luck. It was getting
dark. Frustrated, we returned to camp.

Give up? Or have another go at it?

Tackling that talus slope again was daunt-
ing. But the computer had indicated that this
was the right place for a site. We'd have to
see the mesa top curselves.

MNext day, after we'd finally made it up the
talus, we searched the cliff fnce for any clue
to a site an top. “We're in luck, Jonathen!"

I stooped to examine a scatter of ceramics—
pots discarded from above, all of a distine-
tive type made between 1250 and 1300,

We scanned the cliff with heightened
interest. In the shadows Jonathan spotted a
promising crack. It turned out to be a cleft
that revealed a hand-and-toe trail, Cresting
the mesa in triumph, we were greeted by the
tumbled walls of a 50-room pueblo aban-
doned 700 years ago.

Perched atop this remote mesa, we felta
growing respect for the people who once
lived here, We were struck by the enormity
of their feat and the depth of their Fear.
What extraordinary measures they took—
abandoning their homes to move their fam-
ilies and stored foods off the valley floor to
protect them from raiders.

The computer helped us find 14 more such
retreats, among them Six-Foot Kuin in Tsegi
Canvon (pages 86-7). Significantly, the
Kaventa lined up the principal pueblos in
sight of one another, overseeing primary
access routes. We even discovered a deep
notch excavated in a hillslope to allow visual
contact between pueblos

The threat to their lives was real, We
found skeletons with no skulls, skull= with
loreheads bashed in, and signs of fire in
those few sites not strategically located.

Why this violence among people whose
life for centuries had been peaceful? The pro-
longed environmental crisis, leaving no food

Pueble: Search for the Ancient Ones

to share, drave groups of the Anasazi to raid
their neighbors. The pattern of retreat from
valley floor and canven terraces to virtually
inaccessible shelters is repeated throughout

the Four Camners region.

The renowned cliff pueblos of Betatakin
nnd Keet Seel in Navajo National Monu-
ment were both built at that time, S0 were
the cliff dwellings in Canvon de Chelly
MNational Monument, the haunting towers at
Hovenweep National Monument, and Bal-
cony House at Mesa Verde National Park,
perhaps one of the hest examples of a defen-
sive stronghold in the Southwest.

The pressures ultimately proved too great
for the Kaventa people and their neighbors—
confined to their redoubts, helds and fire-
wood depleted, their children dying. By 1300
the entire region was abandoned. Seeking
havens, these groups left for the homelands
of the modern Pueblo Indians, including
those of the Hopi, the Luni, and the Tewa.

N IMPORTANT way-stop for Pueblo
peoples leaving the Four Corners
was Posi, near present-day (jo
Caliente, This village in northern
New Mexico was built in the 14th and 15th
centuries by ancestors of the Tewa.

Posi, or Poseulnge, which meénns * village
at the place of the hot springs,” was situated
on & bluff overlooking the springs that gave
the Ojo Caliente River its name. Settlers—
perhaps séveral families camping out while
planting, then building during the warm,
dry davs of late spring —raised the first dou-
ble row of rectangular rooms in the 1300s.

As new groups arrived, blocks of rooms
were added, giving nise to o sprawling three-
story settlement of interconnected cham-
hers—more than 1,400 on the ground floor,
with hundreds more on the second and third
stories, A couple might build one or two
reoms, while extended families might end up
with 8 dazen or more. Demands of upkeep—
replastering the walls with mud and replac-
ing the brushwood roofs—were so great that
only about half the rooms seem to have been
occupied at one time. Older rooms, which
provided storage space, were sometimes
refurbished for use as guest quarters

The distorted rectangular shape of the site
is 5till discernible. Mounds as high as 15 feet
indicate where room hlocks once stood, their
adobe and cut-stone walls weathered down
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A masked Hyhtning god, birds, and catfish: Powerful symbols on a restored
I5th-century mural solicit rainfall —and fertility. The scene lines walls in a
rebradlt kiva in the ruins of Kuana Pueblo. Lisa Enos (right) of Santa Clara
Pueble foins a corn dance to encovrage a good crop.

to half their original height or even less

The ground i= littered with potsherds
stone chips, and obsidian slivers from arrow
heads, knives, and scrapers; with frarments
of ground stone once vsed as axes; with
manos, metates, and farm tools: and with
small erinding stones for crushimmg colored
rock tor pigment. Bone awls and bhroken
tonls, tucked away in the rafters of rooms
long collapsed. spéak of cratts such as
leatherworking, Similar items have besn
excavated from middens, some over six feet
deep, where people on the rooftops casualh
tossed trash into unused plazi corners

Rows of post holes, deposits of turkey
dung, feathers, broken egezhells, and frne
ments of water dishes delineate turkey pens
potanical and pollen samples disclose the
contents of food storaee Fooms FNoOn nuls
and amaranth as well as corn and beans

loday the ground is not cleared but cov-
ered with shrubs. Walking over the adjacent

terraces, we noticed steaight lines of rough
cobbles. Closer inspection revealed that
the stones out

severnl vards on aside, filled with gravel

Ine snunres and reciangles

|JJI

S mHED B W=iEdE S

Archaeologists now recognize them as gar-
dens whose gravel covering served as mulch
to hold moisture in the dry ground, protect
Mg young piants from extremes of heat and
cold, Today the quilt of green-gray plots at
Posi—the mass of sage, snakeweed, hichens,
tumbleweed, and cholla cactus that explodes
with bright vellow or rose pink blooms in the
spring —testifies to the ingenuity of the
Puehlo peoples in increasing Lhe range of
arable land and the vield of crops

Jonathan and | excavated sections of the
large plazas of the ancient town, unearthing
many artifacts, including glazed pottery and
bane tools that offer ghimpses mto Tewa life

Cn the iast davy of the excavations, after
the crew had gone, the two of us sat on o
high pile of stone rubble. Enjoving the end
of A summer day and the spectacalar view of

the mangre de Cristo Mountains, 23 miles to
the east, we talked about whist hife must
nave been ke lor the peaple here in 1441
We envisioned wisps of smoke curling up
from the tan smudee of houses at dawn,
men already out scoubing for game. Women

CArTVing jars of water up from the river, the

.1IJ:I:.'|"|'|'IJ.' |:.|'"-"..'|-'.||I"'II.'.|- Cietober 1961
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SAPPHHREN

1reasure of rovalty and
object of thousands of
vears of global quest,

ribies remain the rarest

and most expensive of thi
world s great gemstones
['hey and their sister gems, sapphires,
account for more than half the world's
rlittering trade 1n colored stones
sapphires adorn such regal favorites as
Cartier's panther brooch (above, shown
actual size), custom-made {or the Duch
ess of Windsor. Red as Kipling's thun
derous dawn, a priceless 500-carat
Burma ruby filled my palm (right). * We
will not cut it,” a government official
told me. “1t is a national treasure.”
alanced |'||‘2'||.‘L tly hetween ill.".'!lli_i

and otility, rubies and sapphires are

AR IO L AND PHOTODGEAPHS BY

FRED WARD







Cobalt, canary, and blush, sapphires shimmer in colors across the spectrum, while red stones

are distinguished as rubies. The finest guality gems hove historically come from southern
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different colors of corundum, the oryvstalling
form of alimnum oxade. Pure alummum

oxide 15 colorless, but minute amounts of

irace clemients create every conceivable color.

Titanmium together with iron makes hlue. A
light touch of chromium causes pink. Tron
\ combima
tion of chromium and iron ¢rentes orange
Thev're all sapphires. When a8 corundum
crystal hes enough chromium to be red, then
it alone is called a ruby

Among the world's most versatile crystals,
rubies and sa
ahle for industry. Today we can even manu-
fncture them —in the United States, Japan,
switzerland, the Soviet Unton, France, and
elsewhere —for such diverse uses as watches,
medical equipment, and asrospace fibers,
ayvnthetic sapphire plates protect grocery
store check-out counters from scratching so
thal laser scanners can read bar-code prices.
Rubizs and spapphires are alzo nt the heart

produces both green and vellow

iphires have Become indispens-

of lasers and satellite intelligence systems
Man-made replicas of billion-yvear-old crys.
tals extend our gquest for the stars

YOME ANCIENT PEOPLES “replanted” sap-
phires in the belief that they needed
more time to ripen into rubies. The

L. pecple of Mynanmar, formerly Burma
who call rubies ma mow ma va, “desire
tulhlling stones™ —consider all other stones
mere attendants to the king of gems. Many
believe that weanng rubles assures sexia
appeal and guards against danger and il
health. As demand for colored stones surged
in the 1580s, ruby prices soared faster than
others. Although thiy are among the most
prized of all gems, their high price doées not
fully reflect their rartty

“"Large gem-guality rubies are 30 to 30

Limes more rare than dismonds, ™ sayvs rubsy
specialist Jack Abraham, YA ten-carat top-
quirlity ruby can sell for more than 200,000
acaral.” A flawless white diamond might

} that amount

carly admirers and buyvers commaonby 1mis

Lring & fourt

]I'IE'I:I'.”.Il'l'l attractive stones because, URAWAre

of chemistry, they grouped gems by color
Many ancient references to blue gems, for
instance, were 1o laps lazuh, not sapphir
And when hiblical authors wrote that wis
ar Lhat
L VIrTUGous woman s " price 18 ftar above

._'I-f"'iL"".lI '[l.'ll.":'. |'l=l"|'lilil|_'. e releTring (o

dom "= more precious thin rabies, ™

Searching for gems beging at the end of high-
pressure hoses at the central washing plant of
the Ponsho Mine, one of seven government-
eperated mines in Mogok, Myanmar {(formerly
Burmia). Witer féts into a wash box (above)
and flushes away clay, dirt, and sand, leaving
groavel and rough gemstones, When the log pate
iz opened, the grovel and gems—mainly sap-
phires—tumble over jigs,

Latter, workers take trops from vibrating
racks, which have concentruted the heavier
sapphires ot the bottom (right). A flick of the
wrists, and trayvs are turned over to reveol
the blue gemstones that are prized the world
over for thetr rich color,

Natronal Geographic, Octobor T067






Faceted to perfection, Australion sapphires show off varintion in cuts and colors, These gems
retitil for S350 to 83,700 a caral. Australia’s darkest blue stones are normally sold wholesale, for
S8 to £50 a carat, and are often made into matched bracelets; neckloces, and brooches,

for anv crystals the color
wing embers. Eleventh-century Arabs
nsed weight to differentiate rabies from less
valuable red spinels. Yet medieval Kings
often sprinels were rubies
Lreat sapphires once came from Kashmir
gnd they, along with fine rubies, were {
lor centuries in Myanmar and Sn Lanka,
N OW 'I'}='|!'.1"-'. B Australia. Ta

phia, Kenvi, | INigeria are large suppli

CArDUNCcies, a 1ern

elieved their

‘ound

..-'|',|':|',,'-i 1

ers, and new mines have opened in Vigtnam
hina. Unsang celebnbtes, virtualls
unknown outside the United States, are the
mmall, vibrantly clear, sapphires
that come from Yogo Lulch, Mohtana, 1o
PUISHE corungum fromm mines to finished

iewels took me literally

C OF THE FIRST WESTERNERS permit-
edd 1o visit Myvanmar's leeendary ruly
ind sapphire mines since the militar
nkeoverin 1962, 1 was granted safe

nassage to the fabled Mook Stone Tract
."-'-- other gem source is
and lore. Many of the spectacu
ected by India’s 1

and Turlkes

FHED WaRD, & graduate gemalagist, his contrib

0 WALETTS

| the worla

SarcLm
L. LLlk

Ar Ties |
muharajas, Persia’s shahs

-2 sultans angmnated at Moeok

ubted many articles 1o the magazine, particularh

on nrecious stones and the Environmenl
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HEECOn 5
A unique red found in only a

This 1 AT EII'-III-I- s Lhe storied
bloodd” rubies,
lew gems a yvear., he distinctive glow

caused mainly by chromium = ||-I".""-l"|'-".

once inspired an old Thai trader to declan

“Acking to see the pigeon blood is like
asking to see the face of God.’

Uinltke Kipling, I traveled on the road
from Mandalay, The trip to Mogok 15 a five
and-a-half-hour bump-thump-bounce ride
over 128 miles once paved by the British

Yangon ({formerly Rangoon) is an
unimproved colonial relic and Mandalay
functional World
ceps tor taxis, Mogok has

i fibinues Lo yse ..'.|'|'|_.
war LI Arnn
grown to 100,000 people whose Il.l.ll."l:il SE
cars and motorbikes are brand new. Clearly
s 1S 8 LOWn WiIth maones

Practically everyone in Mogok is associ-
ated wilth the gem trade, an obwious fac
that few admit. Officially Mvanmar's gem
belong to the state; which operates five open

Eand two underground ruby and sapphire
mines. Theoretically all stones po to Yango
where [irst-quality ones isie for the
foretgn-currency-only sales at the annual
Mynnma Gems, Jade, and F--=||'I FEmporium

i ird-gquality pems are muods

ernmient and priviat
These are intended for domestis

ATE S8%
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CiflZens
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Found frequently in alluvial deposits, rubies and sapphires are little affected by weathering.
Both are corundum—the crystalline form of aluminum oxide. While Myanmar produces the most
ﬂhmbl‘:ltmlﬂ, Sri Lanka, Thailand, Tanzania, and Montana alse offer superior gems,

consumption. However, most gems are
diverted by smugglers and black marketeers
who operate throughout 400 square miles of
germ-hearing mountains,

In an effort to quell smuggling and capture
a higger share of the gems and foreign cur-
rency pouring into Mogok, the Myanmar
government in 1990 hatched an unprece-
dented joint-venture schemé. “We knew
people were mining. We wanted to make
them legal,” said U San Lwin, manager of
Myanmar's gem mines. " Now citizens can
liid oh two-veur leases and keep just under
half of what they find. We take the best
gems anc pay miners half after the stones are
sald, Then we return the unused stones,
which they are not supposed to smuggle.”
The first part of the scheme seems to be
working. In seven months, 200 operalors
reported producing 432,909 carats of stones.

NTER THE THAIS. Anvone [rom miner Lo
dealer to cutter will tell vou plainly,
“The Thais own the corundum busi-
ness.” Wherever | went, I heard

incredible stories of bribery, collusion, and
high-pressure tactics, The dilemma is that
while some miners are being squeezed by the
Thai monopoly, buvers worldwide seem to
prefer the convenience of one-stop shopping

Rubies and Sapphires

In addition to cutting and marketing
Myanmar's smuggled goods and their own
rubies and sapphires, Thais pay off both the
Khmer Rouge and Thai Army to allow them
to mine in Cambodia. Exclusive contracts at
first puaranteed that Thai dealers got Viet-
nam's new rubies. Traveling Thal buyvers
scoop up Australia’s sapphires, either on the
spot or by attempting to buy a miner’s entire
annual production. Long-standing contracts
ensure that Sri Lanka's gems end up with
the Thais, Only the miners in Montana resist
exporting their sapphires, and even they
know that their buyers are either reselling
the rovgh material to Thai dealers or having
their stoneés cut in Thailand.

Gem factories line the streets of Bangkok
and Chanthaburl. Cutting begins after a
skilled worker assesses a rough crystal to
determine its potential. Sometimes crystal
edges are sawed away, but usually stones are
preformed into round, oval, octagon, or
other shapes with diamond-impregnated
grinding wheels,

Changing toa wheel with finer particles, a
cutter typically grinds dozens of facets into
the surface. Placement and angles are critical
for maximum heauty and brilliance. Finally,
using extracrdinarily fine diamond grit, fac-
ets are polished to a mirror surface.
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e dollars a day
ubies and =apphire< worth more than half a
lion dollars
How did it happen that the vast majorit
of rubies and sapphires end up in Thatland
lor processing and marketing as
stones or jewelryr
Bangkok gem dealer told me. True, the
in opportunity and made the
dienlers persuaded the gov

either loose

crnrment Lo |||'||!. impart an | export Laxes

i growth. Then they

systematically bmit 3 market to suppls
global buyers with & huge variety of polished
stones and fAnished jewelry, Combimed with
luxury hotels and a nonstop entertaimment
district catering to every whim, the selling
package 15 irresistible

Some gem dealers also augment their prof
s by false lapedme, Inside oneé office 1 exam-
ined remarkably clean deep red rabies from
the newly opened Luc Yen mine in Vietnam
sent to Europe, the never-before-seen stones
were misidentified by 4 gem lab as Burma
rubies, The dealer then reiabeled these Viel
namese gems Burmese, thereby ensuring an

instant—and unwarranted — profit
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Labyrinthing canyons were
hand-duy at Kemoa's Agua

Mine, Worked by a crew of
50, the two-acre pif reaches

dowmn some 60 feat and 5 o

steady ruby praducer

Dlealer Abe Sulemaon casts
a trained eye on sapphires
from the Uimba River Valiey
i lansanid, sauurce af d

wide variety of colors




Brisk bartering on Ratnapura’s streets gets the
Sl Lankon gemstone trade off to its dodly start
(opposite page). The buyer, at right, spends
the morning aceumulating and sorting rough
stones into packages of (tke color, guality, and
gsize. He hopes to double the price when he
sells them to dealers from Thalland, who con-
trol the world morket. Most stones, like this
ari Lankan sapphire {above), are cut in
Hanghole,

Bucking Thai domination, one Sri Lankan
company uses modern equipment (top) to offer
it own cutting and polishing services.

such fraud i= possible because the contro
versial orgin tests are usually not done on
small stones, and no one can consistently

name sources accurately, More important

value) associated with gems from Myvanmmns
rashmir, 5 Lanka, and even Thailand
They see little commuercial appenl in stones
[rom Africa, Austraha, or Montana., o some

dealers all too often single out the best of the
world's corundum and label it Burma or
Kashmir. The next-best lots they represent
as 5r1 Lankan or Thai, and the rest go as
African or Australian

mam speerstra, Montana's larpest sap
phire producer, laments, “ My mine pro
duces wonderful colors, but no one knows it
because my gems are sold as being from
everywhenre else but here.’

ARRIVED IN SEI LANEA, the " gem
isiand. " in the middle of a povernment-

level standofl with Thailand. Sri

Lanka's southern two-thirds has been
blessed with a profusion of colored gem-
stones and some diamonds, all washed down
from a core of central mountains. People find
gems 1n their vards and fields, in streams,
sven on wollowayvs after it roans,

National Geographic, Octobey 1001



|50 larpe amounts of geud:

ile or oo s sapphire. The Tha dealers
wantec it

and 1t was almost worthless, useful
anly for cutting cheap gems, recounted
Tom Ellnwala, a noted dealer in Colombao,
ari Lanka
kan officiais they should have a buving ex
We sold geuda to them for peanuts
until we finally discovered we'd been taken.
Simple heat treatment turns the bland sap-

vellow. We got only
a carat for gems the Thai:

Ogpvineed] =»ri Lal

phires brilliant blue

thotisands ol
(loliars aj

[n August 1990 the 3n Lankan govern-
ment withdrew Thar dealers
buyer status for geada,
peTcent export fee, and
bond put up by every b

“We have to gel contro
admitted Lester Fonseka,

exclusive-
imposed nomodest 3

slightly radsed the

P DY ET LR

TRITTILAT
of Sri Lanka's State Géem Corporation
Lrailnine
peaple to heat, cut, and sell gems hes
mstead of letting the Thals make al
~uch independence
will prove very difficult as long as Thais

That means buving furniaces am

vilue-added profits.”
control the market

g Sapphire

ENYA S RUBY MINES produce ¢every-
thing except efficiency and prolit

Even with some Lierman, >wiss, ani

[eraeli buyers, many of the country s
rems go directiv to Bangkok
I a=ked dealers in Nairobi and buvers in
inngkok how it can be that although Tanea

nia bans unlicensed rough pem exports and

Kenyva locked 168 mines for Dwo vears, every

ome & safes are still Tull of Fast Afncan gems.
0 stack. " they s

| crossiéd the border to meet dealer Ab
~uleman for the trip to the remote Umba
River Valley mine in far northeastern Tanza-
nia. Here the Thai manager told me the
had been prospecting for two years, Thedr
license has recently been upgraded to a 20-
vear mining license, which currently costs a
mere $10,000 a year. The Thais have opened
numerous trenches and are bulldozing a gap-
ing hole 200 feet wide and 100 feet deep
beside the original pit, which produced what
are generally considered some of the world s
finest colored, or fancy, sapphires. In all my
years ol visiting mines, the largest test
drilling I had ever seen was three feet across,
not even a close =econd to this monstrous
Excavation

Expecting kilos of porgeous material, ]
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was astonished to see none, 1 later asked the

ompany's chairman, Watana Keaovimol

where the

haven't been lucky,” he replied

SLONES WETE., o0 IR, W JLst
!'l"l!

pray some day we' [l hit a pocket and
some money. We're jiust doing this to
tanzania.” [ the Thais gver report finding
ny gems, they will pay a 5 percent export
rovalty and 55 pércent of any profits the
company mighl eamrm

Alter doclging etephants, lions, giraties
and zebhras during an all-mght drive

‘A

[ arrived at the isolated Ma

|-||_r'I|-=-

IENEE TALY TN
Tanzania, Gazing into the forest
[ hai transiator waxed philosophical

Wi anvone do this?" he azked

vy OV WouLa

‘Unly for women and money. Any other

wind of minmg 15 safer and more businesslike
Refernng

Litt i iNEADNLAD SOVeTnIment ".'!.i"l.'.l LN

"Ae | tell My

o - - — - -
51T EEMS &areé more excitiing

socialist friend here who worries about out
sidlers probiting from his country's treasure
We never exploit the poor in the gem trade
We only e o the rich,

LIne of 1
Tony Ferro, who is

own workers, " Loral smugglers are espe-

he rich 5 Lonsdo mine owner

cially brazen,” he =aid. " Not long ago

n their way to Bang

ok with rubies packed in false bottoms.”

we found coffee cans

Located in northeérn Tanzanin near Aru
sha, o dusty town whose streets have almost
a5 mEny ||:-!|'|||||-- 2S5 s ' OnEIClo l
source of large

hexagonal ruby crvstals growing inside 2
rind of green zoisite. The effect is much liki
a watermelon, but the iPpa e rubtes, which
AN WEIED SEVErml KHOs, are suitible only

PO CAIrVIDE Longido 1s & source of contra

band rubies headed for dealers in Hong Kong

and Germany as well as in Thailand. Area




dealers estimate that thieves steal about half
Férra's output

USTRALIA'S dark blue sapphires are the
backbone of the lower-priced market
Thai dealers buy Australian corundum
A for nmavernge 30 cents a caral,. Aboul
20 percent of it will be heat treated and cut,
selling wholesale in the United States for £8

Lo $50 a caral

Tom Nunan claims to be the world's larg-
g5t producer ol 3ap] lires: his mines Average
12,500 cariats of cuttable sapphire a day, As
Tom and I walked aver some af the 7,500
acres he had leased in Rubyvale for a new
operation, he showed me a handful of stones
from a test hole. “One thing You can say
about Australinn sapphires is they re consis-
tent. Moanufacturers want lots of matching
stones for jewelry lines. This property has a
LG-vear supply.”

Perseverance and a strong pick took Lanny
Perry 55 feet bencath Montana's surfoce,
where he chips his woy through the Vortex
Mine in search of cornflower blue sapphires at
Yopo Gulch. “My partners and I have had this
dream since we were big enough to pack rocks
around,” Perry sayvs,

Prufits are slow—underground mining is an
expensive venture. But the five miners elini-
nite That middlemen by selling their stones
mitinly in the United States.

L'nlike Yogo sapphires, which come out of
the ground a vivid blue, stones from Montona's
Eldorado Bar on the Missouri River are often
pale and greenish in their natural state
(helow). But after being heated in a furnoace by
tempeéeragtures approgching 2000°C, the sap-
phires radiote dazzling colors (cenfter). The
finighed gems (bottom) are fing enough to siic-
cessfully compete on the world market.




Suspended as i o Phair own ariverse, st

sapphires and rubies form a palaxy of pulsot-

ing color (right). The translucent stones, cut in
the rounded fashion called cabochon to revenl
their gleaming stars, are most often found in
a1 Lanka and Myanmar, Inclusions of micro
scopic rutile crystals (below), intersecting of
Gl-degree angles, reflect light and cause

the six=-pointed star effect.







Enhancemeant or deception? Diffusion treat-
ment has the gem industry concerned abouf
some freated stones being retadled as noturally
colored. The clear sapphires (top) were packed
i titantum and iron oxide powders and heated
for 600 howrs near 2050°C—thefr melting
point. Emerging rough and mottled {second
from top), they were polished to a brilliant
blue (third), Titanium and iron atoms pene-
trote the gems o mere 0.4 millimeter, evident
i @ cross section (above) but otherwise diffi-
cult to detect.

stoking coke and kindling, a Thai heater
"cooks" sapphires in an outdoor furnace to
heighten their color, a long-occepted practice.
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(called riffle clutter) kept clogging the gold
miners’ siuices. Todav the two firms mining
at Yogo charge far more than the world
sapphire price. They manage to bypuss the
Thais by selling their superb stones—

lonse and in jewelry — primarily in the
United States.

Ben Duffey, an expert colored-stone cutter
who speciabizes in sapphires, knows Maon
tana material well. In Lump Gulch, outside
Helena, Ben has been busy the past few
months cutting and polishing stones I sent
him from every gem-producing country I vis-
ited. Comparing them, Ben savs, * Yogos
Are rroat I‘J'[__f,ht aut of the ground, And hepted
Montana sapphires can stand up to most
anvone's. With the right cut Geéem Moun-
tain's fancy vellows and oranges shine
like the sun.”

Unlike Yogo's niche marketers, sapphire
miners at Gem Mountain and on the Mis.
souri River near Helena are competing
internationally. Sam Speerstra, the king of
Montana s gem miners, savs he accounts for
more than 80 percent of the state’s output.
Overlooking a huge bend in the Missoun,
Sam swept his arm toward a five-mile-long
ancient riverbed of stepped terraces. "['m
mining the Eldorado Bar. | often get 10,000
carats a day — about a million last vear—of
three- to five-carat stonzs from this one giant
depasit. My bigger washing plant will
mcrease production to two to three million
carnts this year.”

| later asked Sam whether Montana sap-
phires could ever earm name recognition. The
lanky miner thipped open a lapidary magn.
sine. “Here's my new approach—advertising
gncut material lor a dollar a carat. suddenly
every cutter in the country wants Montana
sapphires. | can't keep up with the orders."

r 0 PRODUCE CLEAN, SALABLE GEM5,
almost all rubles and sapphires (and
many other colored gems) are heated to
enhance their color and ¢larity. In the

first centurv A.D., Pliny the Elder described

how Romans “cooked” agate. An A.D. 1240

Arab treatise on ruby heating in Sr1 Lanka

describes almost exactly what 1 saw there last

year. Today, for predictable results, no one
can match U. S, tech nology

“Heating sapphires redissolves the
titanium, which reacts with iron to make the
gems look blue," explains John Emmett,

Nattonal Geographic, Oclober 1041






OIS pciate director of the Lawrenci
Livermore National Laboratory. "' With
rubies we mainly want to clarifv the mterio
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L5 el to wholesialers or consumers. Mo
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Duplicating the work of nature, Judith Osmer
pours molten flix from a platinum crucible o
revenl the ruby crystals inside. Her Los Ange-
les compuany, J. O, Crystal, provfuces fem-
guality synthetic rubdes. Chatham Created
Gems in San Francisco used the fluy process
ta form this 2,1 34-carmt stone, the world's
largest flux-grown ruby,

renturies ago that glass rite mem ke,

1
BRCKET LN
.

A TN
wiould *elitter like fire"” when
| metal foil. Throusghout Afn

MmAan? LT A FEIITES

LS I MaAn-madds |J.-_=' LT onia
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I here win
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were knocked out of military jeeps, tumbled
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tals. Without trauning and equipment, accu

rate identification is impuossible

REMARKABLE NUMBER of famous gem:

FETTLAIN ISk el — SOImE OF I.l. ETTOrE:

: RS SE down [rom times when a stone s

: )
FHETTISLTY WS UNENOWTL.

Ohe exception 15 the 170-carad

worn on King Henry V's hel
met into the Battle of Agincourt. It 15 actu-
lly amuch le= valuable red spinel, and thi
British Crown Jewels v in the Tows

[ London the truth, N

is 8o forthright urators cite risk

L CVERYONEe Cise
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oik as excuses for not testing, 1o reveal
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urage toursm
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hold visthle splinters of the True Cross. Al
the Palais du Tau next to the Cathedral o

tumn morning
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ew rubies in Oueen Therese
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lenz, & former patace, |1
Lhere were
Lifra, necklace, carrings, and armlets. Yo
| never thought all
looked like rubies." 1 offered t

have the jewelrv analvrzed
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the curator confirmed that one was a spine

A T |"i:' et | .:.'!':|E;r_'|| I'|f'_l.'._|'||'i'- =10
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a flame-f than S50
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Splinters of the True Cross they muxy hold,
but guthor Fred Ward suspects that the “sap-
phires” housing the relic in the Talisman of
Charlemagne (left) are glass and quarts,

Ihe 9th-cemtury armilet (right) of (heeen

Merese of Bavaria also rriggered Ward's srep-

ticiam, Second only to digmonds in hardness,
rubies are unlikely to suffer deep scratches as
ot the conter stone, His conclusion? Gloss.

'1 YNTHETIC RUBRIES AND SAPPHIRES Ae 4l
enormous industry, useful to price:
conscious jewelry shoppers and vital to

L technologies ke [asers and mtegratea
Fom Chatham, probably the
waorld's mast successful grower of synthetic
gem material, savs, " Mo one 15 entiraly
happy with the word “synthetic,” butit's
scientifically correct.” In 1959 Chatham's
[ather became the first to market corundum
macle by the lux process, which re-create
the rotling magma ound in nature

We walked past rows of electne furnaces

ontaining Mux material (a liquid metal they
call “mother hquor™), aluminum oxide

1Rk (O TMAaxIng ruiies chromiem. e
mix is heated well above 1000°C; ruby seed
crystals are placed inside the glowing mass,
and for almost a vear ruby crvstals grow on
the seerds

“"Business i= booming, Tom sawl hap

pity. “Soy our biggest chient hos an order (o)
1,000 *tennis’ bracelets with 23 rubies each
There's noway to ming 23,000 matched nat
urals, wnd good colors
caral. My deep red ored
lor %25 to 3450 & caral
competition is Juditl

A lormer agrosp

||||!|||||.|' 'l.'-ll Iy

e rubies wholesale

lom'sonly U. 5
Clamet ce research cryvstol
rrower who now produces about 7,000
taceted ruby carats annually 1 her smail
LS .'IIL:I_J;-T.I'..': 1 h

e a seer] crvstnl,”

Crpening the f

white-hot inferno, Judith used long tongs t

“Unhke Chatham, | clor
.':'II. I"":ill.'lr'- (1
EmAreE dossr 1o

W HaGE B

refullv 1t one of six glowing pure plat
num criacibles. She quickly poured a lava
tradl of the molten flux mnmto o Dox ol sand,
wnthetic rubies
the crucible walls. Judith was
delighterd — the outcome
“When evervthing's just right, the
line up in a perfect hexagonal lattice and

rrvstallize into rubies, just as they

reverling a few new
attached tn
5 Nevel I-_'I'I;ui'ul

LTS

.Irll|'|| lll_ll 5 M i _"l.rl!_r."rlllull' [Fey

Lke only three months

mature, My runs |

apiece, and they grow great rubles.

Some experimental work is being done 1n
the U 55 K. on hvdrothermal ruby crystal
growth, but the majority of high-priced syn
thetic rubiles are flux grown. That 15 because
they are relatively rare and look like nat-
urals, with their own customary set of inciu-
spons and color varnations. At the opposit
extreme, one of the world's largest producers
of synthetic corundum uses

terent process called Vernewil, or tlame

nn entirely dif-

| =L)E 1€

fusion, which was developed in the

R0 SEE THIS TECHNIQUE, [ traveled to
Monthey, Switzerland, tucked between
the Alps and Loke Geneva, Here octo
penarian Vahan Dhévahirdjinn operate!

O Turnaces, fueiedd f':'-..l'.-l'ui_'
from the Ciba-Geigy factory next do

"My Armenian uncle started this busings:
i France in 1902, " he =md. "'We moved
here just before World War I to be near a

hydrogen source and have been producing

Dy DVOrogen

“We turn oul 80 tonsg of rubies and sap-
phires a vear, 400 million carats,” said his
danghter Katia, *'We start with colorless: alu
minum oxide powder. For red we add chro
mium oxide; for blue we use titanium and
iron, Bul to get green, we add cobalt, and fos

vl lOowW we s I-II.I'.I'| Instend |_-:' 1ron .



Criant crystals of synthetic sapphire grown

at Union Carbide in Washougal, Washington,
will be cut into thin radiction-resistant wafers,
muany of which will be used as substrates for
microcircuits in satellite systems, Nearly

ren metric torns of the clear boules are pro

duced each vear.

Liroppidd from a hopper, the powder g sliced into one product; watch crystals

fres in its fall throweh a flame. Landing on a vimost every watch that costs more thar

el covatal, ot solicifies. In Bve and a hall =400 — Betwieen half a mithon and onq

hours, a ruby or sapphire cvlinder, called a miilion produced every month —has it= fac

bowle, Frows to seven centimelers hiph and overesl with sa3g _-i'i"n' ™o et T 'i.r_ r

bwo centimeters wide—remarkahly fast (o: chemicals affect sapphires, and they an

large crvsinls. At least six flame-fusion pro virtually scratchproo

lucers plus several other firms using different Mast of Lhéva s remuning production goes

techmicques synthesize more than a billion car Into bedrngs. Aarder than steel; corundum

s of corundum every vea wikl not wear out when anchoring apinning
wWhat do people do with this much steel shafts, Svnthetic bearings are used in

synthetic ruby and sapphire? A third of quartz watches, compasses, electric meter

Liéva's production becomes colorful faceted ind as thread guides in textile machines. Fim

stones that wholesale for under five dollarsa mechamond watches stll have 17 or 21 1ewels

carat. 1 he largest single germn markel for sty rubines

flame-fusion sapphires is the U, 5. —for class How Ue askew and crew-cut hair pointing

rings. Liéva joked, I seems AMericans an 10 noon, Hans Klingenbereg takes the corun

alwavs graduating ram comething dum advantage (o the it waith s Swhss

some 40 tons of Djdva's sapphires are rompany, Century Time Lid. Knowing thi



Millions of U, 8§, class rings
start af Hrarnd Dyewvahirdiion
SAL in Monthey, Switzer
land. Stones for the rings ar
just one product or the

woarld s lorpest manufuctirer
of industrial rubies and sop-

I . P - T .
phires, Every doy 2,000 fur-

merces are fred arewnd tha

clock to credate flome-tusion
corundum for inexpensive
costume fervrelrv, waich crvx-
tals, and watch Dearings.
Mun-made sapphire has
i AEr .'l:'J.'ll.' ITS WaTy T RrCeETy
counters. Layered over plass,
it wirtually eliminates
scratohes thoat can couse the

litser to misread prices.




material Lo be beautiful az well as durabl
nough for hearings, he set about making

sapphire watches
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LNEL AR EVEDN ¥

trouble-free timepieces
1sel underwate
['he most advanced sapphire applications
pedd i the U, &5, Holding up & per
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Clrie seamiess hemisphere of synthetic sap
plire tips the nose of a missile. The dome (top)
resists abrasion and allows passage of optical
witvelenpths to the sensors behind it.

Heauty rivals durability ina foceted wotch
with a case and crvstal made ent trely of sap
phire {above). The cost: §7,004),

Homed to precision, the ruby heart of @ med-
il laser (right) passes final inspection.

Researchers are only beginning to tap the
potentiol of sapphires and rubles. Thedr future
vitlue to technology? Priceless
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ir tonable ttaniun 0
sapphire rod. By matching wavelength t

o the work of many. And
niy people in the world who puli

entimeter-diameter sapphire boules, ™

.
task, one laser can

we re the

which 15 what today s leading crcuit makers
may wibimately need for the wafers that
dIPPOTT L2 LIS
Holding several
i :-..'-|'|.'-.'!."." =058) wafers, Larry Rothrock, a

Umon Carbide technology expert, smd, “1
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H LN (ransparent sincon

high-radintion environments, such as spac

F nuclear reactors. every now and then a

|
stltcon chip. If it moves through a traditional

sthicon substrate, the charged particle cas

upset the chip's operation. But with a sap
phiure substrate, the whole chip naturally
MESISES SITARY FRENDATION

eCause sapphire 1s

in almost perfect inswulator

HEF REMARKARIL] SARphIre character-
=tics contributed ta U S succecs 16 thi

| | =
recent Persian Crull war. Frank Keed

the gemal manager of strategic techno!
oy At saphikon, Ioc,, m Milford, New
Hampshire, explmned how his company
A SUperiority
sapphire tube,” he said, *
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once prized by hungry
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the edpe of extinction.
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OME ISLANDS are merely dreams of land in the mist
of distant oceans. Lord Howe Island is such a place,
a seven-mile-long sliver in a strange and empty quar
ter of the sea

The remnant of a shield volcano that bégan erupt-
ing seven million yvear< ago, the island rises from a

sunken plateau that stretches from New Zealand some 1,600

miles into the Coral Sea (map, page 135). It lies on the edge of

the chilly Tasman Sea, 370 miles off eastern Australia, vet it is
hathed in a clear, warm, equatorial current. Tt is less steamy
than the jungle islands of the South Pacific, but still delicately
tropical, and it is fringed by the world’s southernmost coral reef

Lord Howe became a garden, colonized by drifting spores,
seeds, and other castaways that formed its meadows and rain
forests in their own slow time. Much of that garden i= a virtual
laboratory for naturahsts; one-third of the island’s plants—
thin howea palms and cathedral-like banvans —and a few of its
birds, including woodhens, are endemic.

The sea alsp harbors native species, for the island’s flanks pro-
vide a self-contained environment isolated by distance and tem-
perature. As deserts have oases, oceans have islands. Australian
naturalist Neville Coleman told me that since 1973 he has found
60 species of fish never documented at Lord Howe Island

The twin peaks that dominate the island were first seen by the
crew of the tiny British Navy tender H. M. S, Supply, command
ed by Henry Lidghird Ball, en route from Australia to Norfolk
Island in 1788, On the return trip Ball and crew anchored there
and found an wninhabited land where creatures had no fear, a
peaceable kingdom. But the crew was hungry, and the island
was well stocked with turtles, fish, and flightless fowl. Ball
named it in honor of the First Lord of the Admiralty, Richard,
Lord Howe, and for the next 80 vears the island was an oceanic
larder, a stop lor scurvy-ridden ships and sailors heartily sick of
British naval cooking

In 1834 the first settlers arrived —former whalers with their
Maort wives, who traded mest and vegetables to passing ships.
By 1900 the economy had turned to palm seeds for the indoor-
piant industry, and the first tourists had begun to arrive. But a
nightmare horde invaded in 1918 when the ship Makambo ran
aground. Iis cargo was =et adrift, and hundreds of rats rode onto
the beach in style. They too found # paradise, and their popula-
tion soon dominated the izland, destroving many bird species
Only after World War IT were the rats brought under control, by
polson bailimg

Flving boats brought more tounsts, beginning in 1947, but no
high-rise hotels or casinos were developed, only guest cottages
Then in 1981 Austrilin protected the island as a permanent park
preserve, and the following vear the area was placed on the
World Heritage List. Today there is a stable population of about
280, and beds for 390 tourists, a restricted number,

Although T have photographed in Australian waters for a dec
ade, Lord Howe Island was a new expericnce—a jump into open
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orean away from the weight of a continent. After a two-and-a
lf-hour flight from Sydney my family and | were met at the

narrow airstrip that almost bisects the island by Jeff Deacon,

Lord Howe's dive master. "It"s vour lucky day, David

he
said. “The wind has stopped, and it's been blowing for three

weeks. You're in the middle of the ocean, vou know, so there's
no place to hide, but it looks like the weather came good.”
The next day we dived at the foot of Malabar Hill, & 686-foot
sheer cliff alive with red-tatled birds. The water was ice-blue
the reef subdued, but with flashes of unexpected color: A red
led in the surge; morwongs, ridiculously

polka-dot hawkfish ro
striped, lay on the bottem in
vellow butterflyfish pecked at the plate coral

We diverd at a mvsterious place called the Triangle, w
anchor [ine vibrated Hke a bass fiddle string in the ocean current
We explored around rock islets where the sea swell would send
us flying through huge; corgl-covered hallways; over ridges and
reefs. Yet I could never lose the sense that we were diving in the
open ocean, huddled against the side of an island. At times the
zea would be calm, flat calm. But 1 could always fee] the swell
[t waslike lving on the stomach of a huge sleeping creature, 118
breathing a hidden, inescapable rhythm

And the island itself seemed lost beneath the dome of o vast
Pacific skv— just a dream of land.

arge groups; pairs of Mack-and-

e Lhe

Duavin DovmireT has photographed life in the sea all over the world for
MNATIONAL GEOGRAPHIC, most recently Australin’s Northwest coast in
the lanuary 1901 1550
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SEVEN MILLION YEARS AGO

Broad isfands break the surface, buill

up from eruplions on the |'n.'15' LAderses
plateau called Lord Howe Rise.

TODAY
Only eroded fragments
remain above the

waterfine

Bally Pyramid
BRAw

Cidlm i W
{F:g ot cLire
verw lanhing wuth

w b T A AT P S TR
FiATHE -5 FOFIET® IS

VOLCANIC SUMMITS
PIERCE THE SEA

A fertile crescent, Lord Howe
Island looms abruptly in an
empty sea (left), Fifteen miles
distorit, Balls Pyvramud (top left)
towers 1,811 feet, so sheer that
it appedars two=dimensional,
dwarfing the 50-foot-long fish-
ing boat in its shadow,

Part of a chain of seamoints
that formed in the South
Pacific, today's {slands were
born of shield volcanoes that
erupted seven milliom years ago.
Grodually butlding wup some
5,900 feet from Lord Howe Rise,
these islonds were as larire as
12 miles in diameter and per-
haps o mile above sea level
{abowve). Since then they have

been battered by wind and
wizter. (Mder, more eroded sea-
mounts, Elizabeth and Middle-
ton Reefs, are exposed only at
Lowe ticle.

Az recently as 40,000 years
agao, according to paleontologist
Eugene Gaffney of the Ameri-
cin Museum of Natural His-
tory, five-foot-long armored
horned turtles roamed here,
Npdiy the {sland is a gentle
place with lush forests of ferns,
banyan trees, and palms, where
tourism and development are
restricted. Part of Australia’s
New South Wales, the two
islands and surrounding waters
are a world heritage site.
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Tourtsts and islanders have long fed these fish, which show no fear.

r - i a F _ ko f it
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/ ,[ - danghter,

Emily, wanders down
to explore Lagoon
Beacti in the early
morning with the swell
WALSPEring against Lie
varrier reef. A dymng
sgutd, washed across

the coral from the open
acean, glistens a cold
midnight blue as sis life
comes ko an end. A
peacefui death, on this
magic island, in a far
and perfect cormer of
the seq. 0

O EALTREFOAR
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Just give me the facts.

Healthy Choice” 14 415 35 238
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right inside. Healthy Choice®

antrees. All simply gelicious,

The choice 1s yours.
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WILDLIFE AS CANON SEES IT

While an infant crowned lemur is curiously exploring its treetop

home, an adult male stays dutthully by its side, carefully ohserving
T and guarding. Among crowned lemurs, the miales and juveniles are
the primary caretakers of the young, whereas the females play a
lominant role in the _L!'J'l*i'.{ll*- a1l Svsiem These rare lemurs are

w declinmg due to habitat loss and hunting. To save endangered
Cmni . _ ;
, species, it 15 essential to protect their habitats and understand the
Crowned Lemus :

Genus: Lermur vital role of each species within
Species: coroniiy _ _

Adult stze: Langth, 31 the earth's ecosvstems, Color
Adudt weight: Appros. 2 Ly ii_.':i'.l-'_['. 5, witl
Habitat: [in

ther umague abibity to

o orest réacn |:L'{-=']=I.'_ Lil] h.L'.:T.'J Dromoie - a
g liar altthacies
I MBC G b greater awareness and understand-
Surviving number _ . |
R mg of the crowned lemur and our

NoOqrana-eg oy - .
Muchare| Mirer entire wildlife heritage
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Colorado River

In this well-done article (June 1991) 1 did not see
discussion of the fact that the Colorado svstem car-
ries one of the greatest loads of sediment among
rivers of comparable size. The first Spanish expior-
ers noted this in the name Colorado, "red” in
Spanish. Each dam causes the river to dropits load
at the head end of each lake. How long until the
lakes fill with mud? Flying over Lake Mead, it 15
easy 1o see the beginning of a delt.
ROBERT WYNNE
Mercer Inland, Washington

Most porthern Californians are concerned nboit
the degradation of their environment, Pumps of
the California Agueduct, which send Sacramento
River water south, kill a large number of fish, con-
tributing to the decline of a striped bass fishery.
Reduced freshwater flows result im saltwater intro.
sion into the marshes, and an important salmon
mursery and fishery is dying. San Franciseo Bay is
denied its periodic flushing. A new canal divert-
ing. more water will further endanger a major

l'l 'Ll =
fousyEem Howarp L. BLoOM

Alameda Cownty Fizk and Came Comprrussion
Yan Leandro, California

There would be noshortage of water in the South-
west if most of it were pot used 1o grow crops ( col-
ton, corn, hay, wheat ) that can be more efhiciently
grown in areas that get rain. With the present sys-
tem the taxpavers spend billions of dollars to fur-
mish water 1o [larmers so they can grow crops that
we don't want and cannot pse., There s noshortage

of water in the Southwest. There is a surplus of

stupidity H. . WELD

A lwior, (Tevas

Colorado waters have made it possible for man to
produce food nswell as habitat for millions of peo-
ple. There are alwiys problems to be solved and
maore reservolrs 1 be built. 1 felt that your writer
would rather see the Colorado run straight to the
ocean so o few fish could survive than use the river

to belp peopie. CAROL SPENDLOVE

Salr Lake Ciry, Unah

It has not been proven that “a coal power plant
nesr Page . . . tminis the air over the Grand
Canyon and the Navajo Reservation.” A recent
University of Washingion study mdicates thal
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GOODYEAR INVICTA GS. BASED ON A SIMPLE
BUT PROVEN HYDRAULIC PRINCIPLE.

No one likes to drive in the ram.

Which 1s why Goodyear has
devoted so many millions of miles ro
the science of wer weather traction,

[t’s this unequalled knowledpge that
has led o the development of the
Goodyear Invicta family of passenger
car ures.

Invicta radials have already found Gavor with some
of the toughest tire
critics in the world:
the engineers who
develop cars like the
Lexus LS4 and the
Buck Park Avenue
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Equipment for these cars after MEOrous compar
tson with other makes of tires. For things like

PSR treadwear, nolse
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tests of all, Mo one likes to

drive in the ram

But vou'll tind 1ts when it rams thar the

Invicta G5 really shines,

GOODSYEAR

I HE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM.




much of the smog over the canvon originates in
Laos Angeles.

VERONICA RAHORM

Wevag, Arizong

A studv sponsored by the Page power plant iself
shows that the plant contributes io the pollunion.

[here s a samilarity between water use in Califor-
nia and the use of heating oil in New England in the
carly 1970s, Prior to the il embargo, with oil sell-
g below 20 cents a gallon, there was hittle incen-
tive for conservation, When prices skyrocketed,
most homeowners discovered the most effective
method of saving was conservation, If the price of
witer was set to reflect its true value, green lawns
in California would become as much an anachro-
mism &% the heated garage is in New England.
RicHARD ], DUQUETTE
West Springfield, Massachuserts

East Europe Pollution

Youir article reminded me of vears living in Do-
norn, Pennsylvania. a small steel town with a large
rinc works. Both industnes emploved thousands
of residents from the late 1800s to the cariy 1950s.
[t was not unusual to see mill workers covered with
red dust from a “slip™ mn the blast furnaces. The
zine works was the more devastating, as the fumes
were highly toxic to man and plant life. In late 1248
an air inversion trepped fumes in the valley; some
M) residents died, and hundreds were made ill,
Rather than clean up, industry moved elsewhere:
Dronom is now hike & ghost town, | can sympathize
with the occupants of those cities in East Europe.
Toux E. BEsE!L

Elizabethiown, Kentacky

In the mid-1%h century Karl Marx described the
uiter hopelessness and bare sobsistence level of
the masses of working people in Europe s imdusin-
alzed capitalist countrnes. [ Umnd il srome that the
nightmarish daily living afier decades of socalism
in Eastern Europe 1s more itllustrative of the plight
of the “downtrodden, wretched of the earth™ pro-
fetariat than Marx could have ever magined.
Aaron HiLLER
Nashvilie, fennessee

Hungary suspended the building of the dam and
hydroelectricstation on the Danube mn Nagymaros
and 5 beginming the restoration of the onginal
sireambed 3o that the free flow can mve good
drinking water to three million people. Hungary
aleo meduested Crechoslovakia ool (o start the
hvidroelectric station of Cabéikovo, but sorTy,
Crecheslovakin is sticking to it
MikLis KovAcs
Rudapest, Hungary
Your piece covered very different counines, each
of which has specific problems. It 1= wrang (o
present the worst of Romama as characienstic
of the whole region. When the text tlks about

Forum

Last year we
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Crechostovakio, it s complemented with pictures Animal Navigation
[roam Bulgoa, 8 thousand mules awoy aod at o I

lower stage of development. The report should
mave beon sphit imto sections, cuch devoled 1o one

countrv. East Europe 18 not one land

nresolved guestions abouot how armmals can iden
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the Environmental Protection Agency, Our dogs
Here in the UL S, we spend mullions attemipting 10 detected plumes of chemicals (toluene or xvlene
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environmenial contaminatnon. We need to trans-  per trillion, and tracked them to their sources
fer some of that monesy .|||l.| MARPCWeT T & envi This mayv be further proof that animals have addi-
ronmentil Marshall Plan for Esstern Europe. As [Nl senses we sumply Jdo mot undersinnd
an environmenial engineer, Ivolunteer HERRERT 5. SROVRONES
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[et's see, the sun rse<s i the wiest and sipks i the l:"..'.".'llll.'- on the students themselves. [Then r'l'l!'ll
enst . . . Mo, ) rises in the east and sinks i De @ DeTeditary sirann TNat gfables somc BUmins

| can’t remember those complicated focts from iever 1o lose thear way. My lather had an mnate
geography class. But are you sure that the turtles  sense of good direction in strange surroundings
cit page T4 are headed east into the Atlantc &1 My mother didn’t. 1 feel ot home everywhere and
sunset’ ke 1o explore fields and woods. | can “feel’
Lrana VisaLl winterwuy without seemg (f
Winthrop, Washington . S ). VERMEULEN BHALCKMAS

. i i II I|I | Illl k -II ¥i .I.r-'.llll-.ll.l:lli

MRS for @l redhiders WO Ferfdehw'ed (R sun g
| : -

ALLAE LY JLerrIpyn F CownCildsaon § e TUPFTES o

i ' . As A flux-gate compiss engneer, | use § preciston

FRELEEd Y ll'|||'|.|'n"|-'!li-' UG LT e A r-.r LT 'I"'l.'.”r." :

‘e . Helmholtz coil set and have obseérved n heron tum
lIIII|..Il'llll.'ll'llll.ll.l-l 13 ! 'l rIIrI |III| |I|||l; E

its hend ot the precse moment that 1 change the
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cate Baker's experiment (page 56) because it scems 1o sense the magnetic hield rom a distance
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FREGT!
150 Leweres Press Semdaomn

Blood donations are needed
every day to save lives.

Contact your local hospital or

community blood bank today to
ensure thal blood will be there
tomorrow for those who need it.

A message of the American
Association of Blood Banks,
1117 North 19th Street,

Suite 600, Arlington, VA 22209.
(703) 528-8200

und flies iomy test site. It perches and “enjoys” the
neld changes Tor up (o half an hoar at a time.
Beuce CaNTER
Forr Ciraige, Florida
Lewis Carroll
We knew aboutl Alice and her adventures from ou;
childhood, and we knew that Charles Dodgson
wis 8 don at the House when he wrote them. but
vou have created a bond between Ahee . Dodeson
amd Chnst Church, Now ever so often when wie
wialk pakl the Deanery, through the gardens, or eal
in Hall, Alice and her admerer come to life apain
making us see our Collepe with different eves.
NaTTHias Hammer avo Eary Marvos
{ et Church, Oxford

A g mrath student ot Oxtord | opee heard o stor
(protably. apocryphal) that Chigen Victona re

Quesied o Ll.|rl'_|| (R I".j' |:|||l,||_=_'-|_l|| L ||',E|| I'-II'.:Il-l

and he sent one on mathematics instead of the

;.-.'I-Illi-l..l:'l! '!Illli-l

WiLLiaM F. Giigeons
Corewe, Cheshir

e re sorry 1o repord that chey delightfid srory,
wihich has been circulined for a hundred vears, was

dented by Dodievon limsel

Your beautifully illustrated article on Carroll 151n
tsell a little hterary gem

Yivias M. Groves

Lormore, New York

surely the Chrst Church member guoted is under
the Looking-Cilass miluence. Probably the sun
does take five minutes to get Irom Crrecnwich
westwards to Oxford, but as long as the earth Keeps
spinmning the way we are used to, 104.m. in Green
wich will be 9:55 in Oxford, not 10:05.

Davin J, BoGos

CArpisirton, Kent

[o grin like a Cheshire cat was indeed a common
expression in Dodgsan’sday. It came from the coat
of srms of the Edgerton family, still used by mam
Cheshire inns and public houses, 1t was said by
Lancashire folk that the lion's head on the arms
looked like a Cheshire cat chewing gravel,
PrreR F. GILLENEY
Mockport, Cheshire

Legend Bas it that the original Cheshire cat wus onie
Chomas Catertin, & forest warden in the Middle
Ages noted lor inghtful grimaces as he tortured o
Killed poochors, “To prn like the Cheshire Cnter-
n” became gbbreviated to “like a Cheshire cat.™
KatHy A, Davies

Ciwvd, North Waley

Leftery shunild be addressed o Fogos, Negromad
Crpagruphic Mogazine, Boy 37448, Warkingos, 1, |
K2 ated rhowld inelnde semider's addrevy amnad

i f ¥ '.:"'.I MEFFFIBER., I'u'l'll ui dethers Ol B * JdEEET |||'|.'='.|

el are Wil oftem e pdinsd ard Sveerpies
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Halley's Comet Gives
a Surprise Encore

he sstronomers could oot
belibve what they saw
through thear telescopes
ALain Smette and Olivier Hainaut
working in Chile. thought at first
that they were looking af a galaxy
In Hawail, Earen Meoch wondered
if her instruments were fnulty
Halley's comit { Nanosar (ED
GEAPHIC, Decomber 1980, saihing
awiy from carth, beyvond Satam and
o toward Uranus—its bare nucleus
i finnt point of hight —had begun o
glow once more | right, bottom)
And what 4 burst! Meech, at the
Lroviersily of Hawaii, cilculated
that the dust cloud surrounding
the comet was ot least 2 UL fimies
brighter than expected. It extended
mare than 270,000 kilometers
Wross, according 1o an estimate by
Hainaut and Smetie, a1 the Europe-
in Southern Observintory 1 Chile
A pomet 15 supposed to follow in
clliptical orimt uneventfully through
the solar svstem— Halley = Th-veal

orinl last took it past earth in 19¥860—

until it passes near the sun, Thete
near the sur-
face, and the gas pushes dust from
the mucleus, creatimg b fradefiark
tail. Then the comet gocs on 115 Wi
again incl loses 1% il

Smette speculmtesthat Haltev's

::.I.'J-. VARIMEEES THE 10

FIHBLUARY han W i 'TIL Tl

bBurst could have beon coused by an
."".rl"'-'l'.:: cobiwion with anoth
object in space or, us Meech also
theonizes, by pases buihdmg up
mside the comet’s oy

they tinally forced themseives

[’ i
i il
i) LIt LEERANE

throwgh its outer crust. Hhat seems
more likely than & collisaon
Meech, noting that the density of

debrs s guate low in the remon

- |'.|-\:
F

whiere the outburst Began

A Gulag Prisoner
Finally Goes Home

ohdan Klvmchak, whose gaunt
veb defiant image (el
appeared i A March 190
Crepocrardic article abowl what 15
the last Sovie! labar cemp
I'.lr':‘-l|I|.J-.'_'i PEISORETS, 1§ ome in s
iree froam the sulap
[he Ukrainian Suprome Sovict
muled that Klvimchak had been
wrongly comvicted of treason and

pnel that s

siid] to b

RSTIVE L ETHERE

ante>0vieT Asrntion

National Geographic, October 196

| S=Viiar sENIence Was CxXoossm
kivmchiak

crowled rl1|--=.:::l1 barbed wire oo 1the

AE i | T I 1 I

Soviet-Traman border in |98 and
nsked lor psviom aller profesung
commumst rule e Wias

returned to the Soviet Lin
sent to Perm 35 in the Ural Mouan

Instead

!”:”._ =0l ||||I_ : | l__--ll ik .|.1I|'|I. I_".'.
entence Wik 10 expire in 1995
Amnesty Intemational

FHEals ordAntrara ol

of ST
] R NG icticr-
arriting drive on Klymehak's b bl

in 1957, when there were (N0 Saovie

falnkoniniain
whout 30 remein today
Adelpide Schroeder of Buaflal

New York, an Aamnesty letter writ-
FIE Wild SLITE
Pl COOTICS
i'.Tl_"-,'-l]r._' i e "';.||I.||_I gUiveTrnmenl
1o effect Klvmeohak s release. You

wiite letiers nnd you never Koo

| b | B

Enal e LrkD

Cr, S5

GRAPFHIT dITscic

inything abodil Lhe persodg, S
gaid. "Bt thes time. thi

broiight 1f hostid

phiofogriph






Ir°s resally cpuite exesy, Just look for PCs thar kniow you're getting the very best PC rechnology.,

horve a penuine Intel microprocessor msice S0 look for the Intel Inside symibol on ads foe

Fither the Inted386," Intel386 SX, Intei3sh 5L, leacting PCs. Or call 500-348- 4725 for more informa-

Intetdst  or Infeldsi SX miCroprocessorn, tiore. 1t shiow you've got an eye for spotting the best
Intel is the world s leader in micropeo-

cessordesign and development. In fact, Intel .

introduced] the very first microprocessor. Sowith I n@ e

Irires] bnsicle, vou know vou've got unquestioned

compatibility and unparalieled quality. And you'l The Computer Inside ™
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Creating a Leonardo
Statue in Pennsylvania
n 1481 Eeonnrdo da Ving's
pEtrom ke
of Milan, commissioned o
23-{foct-high bronge eguesinan stat-
e Tor s courrtyard [ GEOGRAPHIC,
sepiember 1977) studied
equine anatomy, drew skotches
| beiow ), and bullt a clay model of
Thi
duKe made Cinmon rom the Broonze
ind thvading French troops used th

model a8 an archiery prociice targel

Loxdaomwiien Sforea

1
Then ciime wal

| [
LS PEOTSE

i =
e = |.-E'
J.
i q\- _--t_
- r
i ¥ 'L.

it

AOTSE 'Wils never Cust
wries L Dent, o retired
and art collector. Denl
(REAPERIC Artsche A0

NOFeeE s

s
r € 'h
mirlime palot
read the Cins
-!l.l.'l-.l-._'l';!.
o the people of Italy. He sought md

from scholars—one expert, noting

CTCATE LA a T

Leopardo’s drawings, called the
["E-.III *wholly posible and immense-
Iy excifimg.  Severnl artists, workmg
with Dent in his Fogelsville, Penn
sviviia, studio, Tashioned & elay
model (above night ), I [3ent’s
fam con rase four mulhon dol
lars 10 cast the bronze amd ship
the tem-ton statue to Italy, they
hope to sée il unvelled m Malan m
13 SIN) vears atter Leonardao
shiowed s model to Lodovieno;

Llent does not ciadrm 1o be Leo-
rirdo,. Hie savs ondy that b
will be “in the maister's siyle.’
Unlike the onginal plans, Dent’s
horse will lack n nder

Did Lucy’s “Family"”
Wander East Africa?

he fossil remams of Luey, the

mosEt complete of the earies!

1% ;'|| L

LTEETE ANCELiors i~||--'.'.l' [i3
it Pwo ey, were discovered m
|W4 a1 Hadar in porthern BEthopng

WiILLK

(GendGrarine . December 19TH)
Some =oentists think specimens
found more than | 000 rales pway
ol Laetoh in northern Tanznnia., are

3T

|1
._:-l' Illllll._

Of Luew's epecies, 1
researchers beleve the Laetol
remams are of § different hominid
Mow o feam of Amencan and
Ethioplan soientists supported by

sational Ceographic Society has

.-":.p-l_"f

< ol Lucy's

mdmbes

discovered a haandlal of testh from
"-l".'-..l. x R mles &0
| e hind

1
Fii
wesl of Hadar

femds credence 10 the noton thst the

'||"-'| | JI|l.".u'|"|""l-l' | ..'_' IFFEFLNL
rangod extensively throwghout
dastern Afnce

| he scientists, led by John Fleaele
pnd Solomon Yirgs of the State
Limversty of New York at Stony
Hrook. found seven 1eeth, mcluding
these five from one indvyvdual
fabve ), it Fai) m the remote bad
M southern Ethdopna, ner the
| ey are between

lands
]"-.-_':."-

L Al 4.5 m

o sorgder

]
1G] Sasstil |I|l_|

g

Waterfowl Return As
Salt Lake Retreats

e waters of Uitah s Grreat Salt
Lake. which rose (o recond
fevels mothe T980s, now hav
dropped nearly
the 1 LK
Fronm 1953 to 1983 raan and snow
pumimeled Utah, and the shollisw
fake rose, Without a natural outlet
it Mlooded highways, reilrmad
tracks, wildlife refuses, and
evaporating salt ponds used to
mine potassium sulfoate fertilizer
Fune 1985, In

feet below

| EDGHAPHI
98T the waters peaked: 4,217.85
o] Doy

Drrought set i 1958, and by
last January the lake was down 1
boall2.4 feet, Witerfowl enthuo

'|'|.|| I'.-Ir |

1lksts
||_|':|_ .|
veeetation that nournshed mil
M magrating hirds. In earher vears
i many as G0 000 tundra swans
stopped o1 area marshes in the fall
by decade s End only I _"~Ir| SHOwWes
upr. But with the luke level droppmg
dnd revegetation under way, some
5, D001 sweans appeared in 1990, Tom
L ldrich, the state’s waterfow] coor-
GdInaor, expects ancther incrense by

the e ths dubdmn ends

i l_ln'.

Vilrenal Geographic, October 100]



Preserve
Your World

nconcept its simpile! i you pack i1 in, pach
it out. To make the inp aasiar Pantax -

makas the IQZoom 105R — lois of features, .
one compact piece of equipmant. Uss LTy
autofocus, & X
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Sul)aru WOUJ& ]ﬁ

SpeCial new feature

THIS I TOUGH TO ADMIT

But s ¢ar is a car. And Its sole reason for existence is to get
L And bacie agam

It wen | r1|-l|-:' VOrl pretiier, B younger, 4 nd if it I prines

L5
vou -'.]:i-.-|_l. SIRILE portrid A Lo poin

VolT standing 1'-I-‘| L I'||.".-:-:|.'I|.'|l.".".—' rJ1.-.-:1 :r-.".l IVE IO E Spaahs

Yililllide.

I ]
wilh distor

 * i i | i i i
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| | |
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g, | 1
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- | I ] . i 1
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| | L | | I | ; .
aneut- Ine antomobie and see the car o what o |'--.'-.||_-. 15, A machine, and in choo=ing a |'.1.:-.'!'.||1.-.-

thete are many things to ee in miEnd:

[ well will it do the job? Does it Ht my |*'.!-.J..:-.'1 Could | #ef a compar-

BT

oo | e will ot |.1-"E

l"1"~ e bor Jess? Will | L JL | b m,_ Lov Feprall It .-"'-l'.; | ' | ||r the way tivis machine feels a |.| low
B L} i
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I ! - | "
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- i i I ] I
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drivers, CrinTTy r..-.1-.L. ete, Which is -.1||-.- we offer AllSW] hee Deive and why manyv of o
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ke to introduce a

for 2. The truth.
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Glyphs Point the Way
to a Mava Ruler’s Tomb

el n October 30, 724, was bur-
O ied . ., the three-katun
bard, Rulér 2.7 That state-
ment, part of a hieroghvphie tex
(sbove) on Stela 8 at the Mava site
of [os Pilas, Guatemala (right), was
deciphered 13 years ago by Peter
Mathews of the Universaty of Cal-
gary. But two glyphs in the sentence
remained undociphéred. In 1987
glyph specialists Stephen Houston
and David Stuart of Vanderbilt Un:-
versity realized that those symbaols
meunt the burmal spot was noarby
This year, a team of Guatemalan
snd American archacologists led by
Vanderbilt's Arthur A. Doemarest,
working with National Geographic
yaciety support, tunneled for weeks
belore finding the crypt, deep inside
the ruined strecture behind Steln 8,
There lay the well-preserved skele-
ten of & malke in his 508 — just right
for the “three-katun lord™ mile, an
hoenorific for rulery aged 40 1o 6l
Bedecked with a jode necklace and
4 headdress of cut shell, the body
was fmd oul on the skin of a jzguar,
i Maya symbol of roval power
“We re relieved bevond meo-
sure.” says Houstom, " MNow we
know that what the Maya were tell-
g us all along wos nght on,”

A Tornado of Fire,
a Record Death Toll

miensely hot. uncommonty dry
conditions seared the upper
Midwest in the summer mind
early hutuman of 1871, Smoke from
fires filled the amr over the prairics
and the forests, Then, 120 vears ago
this month, twin calamities struck

SUgestios for Clpocearin e may be
wdbismited to Horm Weintranky, Naros
DEonRArNT magnsies, Hox 37157, Wash:
iagton, D, C. 20048, wnd should inclide the
sprher's poddvess und 1kephicae number

FRHEESE W dmraieiinE w1 gTREEE

Flames leveled Chicago and claimed
250 hves, The same ndght —October
8, 1871 —a “tormado of fire™ swopd
through northeastern Wisconsin
(befow ), Whon the smoke clewred
arotnd the lumber town of Peshtigo
and ity surrounding forest, nlmost
1,200 people were dead —by far the
wiorst fird death wll in L1, %, history
survivors recalled “a whirling
chumney of superhésted ur” sweep-
ing acrevss Peshtigo, stimuloting the

fire, which fed an wooden buildings,

plhink sidesalks, and strects covered

CHEFETDREE b ElEin SEY TTEFT

with sawdust. The town's popula-
hon, including hundreds of workers
in & huge woodenware factory. was
swollen by migrant railroad crews,

Muany of the victims were buried
i the Peshtigo Fire Cemetery.
Among them were 350 bodies
placed in & mass grave, themr wden-
Hties unknown.

The “Coop” Makes
a Big Comeback

he future seemed precasious

i the 19708 lor predators like

the Cooper's hawk. Because
lemale hawks devoured prey that
had ingested the pesticide DT,
they produced eges with easily
broken, paper-thin shells, and
reproductive rates dropped, Humt-
ers ndded to the bird’s penl. “Can
the Cooper’s hawk survive?"” msked
the March 1974 GroGRARHIT

Robert N. Rosenfield and John
Hiclefeldt, who have been studying
the bird smce 1980, say ves. “It's
doing splendidly.” they
repoft. Hesenlield, o
baologist at the Univer-
sity of Wisconsin ut Ste-
vens Poimnt, credits 3 ban
ant DIT use and prohi-
bitions on hunting for
the turnarcund, In Wis-
consin today, pairs of the
bvird he fomdly calls the
“Coop” probably num-
ber in the thousands,
The state has taken the
bard off its threatened
species |ist
Coops seem adapt-

able, meking nests in
hack yards as well 65 in
wonds. Cnee a pair has
found & site, others fol-
b, If thie pioneers
leave or die, new Coops
tnke over, canbling
puthorities to identify
and protect the sites.

FI80T WITTERELD SN ETr af wrdi=nsin

National Geographic, October 1001
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What does it take to be
“The World’s Best Aerobic Exerciser” ?

It takes o total-hody exerciser.
A minchine capable of exercising all th
maor muscls proups in vour body, not
simply vour legs ke treadmills exercise
hikes and stairelimbers

It takes a cardiovascular
eXereiser,

A machine that utilipes
enough musele mass o roadily
EXETOISE your hesart, not simply apecific
muschy groups like weight machines

It takes a weight-bearing exerciser,

A& machine that wtilizes thi: standing

sition to exercise the jpints and long
bones of the skeleton, not simply o fow
muscle proups ke sit-down
BT RETS
It takes a safe exerciser,

A machine that ean't damaje
vour kndses [ixe stinrelmmbases, or
vour back like hydrpnulic evlindor
rowerd, or throw vou ofl like treadmills. 5
It takes a stimulating exerciser,

A machire that's exciting and recreationnl to use
Not munotonous and repetitive ke a0 many other
machines on the markoet

It takes a NordieTrack.

Fitnewss dovsn't gol any hetter than Hhiis.

Nardm rack

Indecendently Adjusiatie
Lippar Bogy Exarcisar

Eacimme Feadbark
Sland-un Pasripn

indaperdenily Agjusiahie
L ower Body Exerciser

Noah-uarring Mofinm
Smaoin. Qural Operatan
Adiusiaine Elevaton
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lisher 1= searvhing for manuseripts worthy
of publteation. Fietinn, non-ficting, pootry,
pavenlles, travel, selentol b
ovirn ennlroversial 5-||I:_!|E L% will he
ered. 1 vinu have g book length manueserip
ready for publication (or are SUll workinge
i VL and would Hke more inlormalion and

A Iree booglel, please write
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Nothing Lets You ].augh

‘at Cold
Sorel Boots.

IF vours is a family who really enjdovs
winter's ups and downs then you'll surely
appreciate the legendary warmth and dryness And best of all

of Sorel boats,

et Like a Pair

there's a Sorel boot to kidep

Sored boots are made in Canada, where  every man, woman and ch:id

cold and wet winters are a way of life.

Char waterproot bottoms, mide
trom top grade natural rubber or synthetic
matersals, are bonded to high quality water

warm and dry from one end of the
cold and wet season to the other.

sorel boots by Kautman. £
Betause every winter's dav is a downhall

repellent uppers. Our super traction solesare  Aide when your feet are warm and drv.

designed 1o keep you upright should the
poing gt stippery. ;
And our thick, removable felr liners

[lnn ride '-1.|:pt"‘1|.1r w ~1'rmth In lemperatures as
il

W 25 =13
It's a combination of warmth,
drymess and durability no other cold
weather boot can match.

- Don't know H‘EIEI.‘E_ VOUT nearest
Sorel dealer is locared? Call 1-800-667-6735.
| E-800-66-5-0R-E-L ).

Warm&Dryss

OREL :

K & U F 8 A N



s Steve Newman
 walked around the
world. Alone. During his
- 21,000-mile, four-year stroll he =
survived everything from a wild boar
 atack o four arrests as a suspected spy.
_ Steve is weanng the Magnum® watch ©
by Timex. Shock and water-resistant
0 200 meters, it has a second ome
zone for your world ravels.
It costs about 560,




Earth Almanac

Fierce Solar Storms
Spawn Dazzling Auroras

st sprng s pant flares froom a
stormy sun Wouched off spec
tacular displavs of carth

nororias near both Poles. With o
rnngside scat over Australe, Lhe
crew of the space shuttile DHocoven
photographed this aurora austra-
lis —the southem hights—worthy ol
i halelujah chorus or two

Adr Force enginecrs studied s

oVery s images for the Mrategi

Diefense [nihatyve, or “Star Wars™
program. They want 1o Know how
to detect an incomng missile that
miight be cloaked by an aurora

Sofar storms et blasts of

charped particles-—the solir wind,

wla AT IR

Freroe bursts dhisturh the planet’s
magnetic freld, crestimg arcs of Ik
iy the upper ntmosphere. During
the spring solar storms the northern
[kghts (lared as tar sooth s Creorgia,
jammuing racho broadessts and
threateming power grids.

Browsers Beware:
Acacia Trees Can Kill

pomn s fine as o lea favornng

hat it can be deadlv 10 wild-

ife. The acncia trec uscs tan-
min fo repel mbbiing nusances
pecording 1o South Afrcan moolo-
oret Wolter van Hoven, He found
thiat the trecs have an astomishing
defense system and that some 3, (80
kudu died as a result,

wWhen these aniciope

PrOWwsErs |1l[-:,. in AacECEn
leaf, the tree steps up
15 tanmin outpul and
relenses cthylone gas mito
the atr. Adcacas down
wind sense the ethviene
A% 8 Warning and increise
thetr own tanmin. Vat
Hoven's antelope —kudn
[enced on pame ranches
during u drowght —hid
Hitle to it but ncacias
and thus permshed.

THELE. @R EE]

National Creographic, Ociober 1991

Deceptive Orchid Creates
Plight of the Bumblebee

gueeh bumblebes spres & lus-

cious pink orchid seem
bursting with nectar. |

bee lands on the inviting flower,

called a pink lady's slipper, crawls

[

neide ., and can't back out. | he
imprisoned beg
finds no nectad
ancd cunm cxit only
||".|--l_|!-_".| i NArrHw
FEdr passaie
Ficking up pollen
ehn route, most
Dees sueeie oul
with fire in their
compoutd eyves
anil vow never to
FETULT

Oy 23 bum
blebees in 1,066 nre dumb encugh
o go throuph this neain, theretn
transfermmg the pollen toa second
orchid, savs Marviand roologst
Douglhas CHll “The bee 5 duped
into the flower and gets nothing o
its troubleés but a rough time, ™ sy
(nll, Plaving so hard to get, how
dioes the orchid survive” With lomn-
SEVIlY
and fecondity — each pollinated
orchid vields some o) K seeds

most plants live 13 voars-
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people Wlth air bags

Each of these people s here todkay Decase of their | L'h g, There are hundrecs |ike ther. i , ALSLAL
has heen unging drivers .uul-.;fr|*.;|n'.|.;t;1||r-... by Tt ||r betgs, Wiere plesised I"I.=-'Ill7~.1:'.§_'.'. 1S 1O CaLCTIETE o
Bt we wontstop unitil everyone who gets behind the wheel gets betind an air bag ( Remember; Air hags togethi
with sedl belts ane the satest combination., | : . Amember of th

See vour Allstate agent or write for 2 free dist of cirs that come with drver anid s Flnincli] Selwerk

[KASSETHIET (ir hags A I I state
And get more out of life,
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Earth Almanac

Milking a Cloud for
All It's Worth— Water

i i thorsty world & clood & 3
drnk - of waler wiiting fo hap-
pen. and scientsts have long

triedd to turm on the (ap. Seeding
clovuds with silver iodnde crvstals 1o
iduce ramfall has been ntlempled
tor decades, with questionable
resilis. Now, in o more dired
ipprssch, hilean and Cansdian
scientisty aro catching ground-
hugeing ciouds and malking them of
WiLler 1O i | desert community

Most davson Chile’s and coast
windblown foes called camanchirras
stream i from the Pacihc, proms-
ing rain 1o the fishing village of
Chungunso but abmost never deliy
ermg. locollect that moisture
researchors et up S0 fine-mesh nets
each 13 feer high and 39 fest long
Whaen the fog blows-through, the
mels capiure witer droplets that add
2 5000 galloms a dav to 4 hilltop reser-
voir monitored by Canadian clood
nhyacist Robert §. Scheme minues
{above right)

The cloud-strained water, rom
drawen strmiizht from the reseryvon
will soon be delivered by i fouar-mile
[t should double the four
puations purchased daily by ecach of
the town's 3¥) people. But Sche:
nenauer adds. © Right now we're
Appmaching s as both an md prog-

Verture

papeline

|.I..| -lll'i H EI. i'l_ II.II:

Stunning New Primate
Species Found in Brazil

ith bon-hke manes that

frame tiny wnnkled faces,

leon [amarins —monkeys the

sire of lnrpe squirrels—are consid-
ered lnghly endungered, since they
ve omly alome Bran!'s Atleantic
forest region, reduced by develiop
et o leds than 3 percent of its
orginad s

[hree speciesof lion taRmanns-

the folden o, solden-headed on.

and black lon tamarnn—were here-
tofore Known 1o science
venr a foarth, chrstened the black-
faced o temarin, wis discovered

improbably close 1o the teeminye

=
Fhen Lasi

Hramnlian I'I1:.!"-IF-.=|I-.|.'- i SEo Paulo

ind Coritiha

ELET e EREATT

“It's almost like finding & major
new species in the Los Angeles sub-
urhs,” says primatologst Russall A.
Mattermeier, president of Conserva-
tion Infernational. Discovered on
the 35 O-pere Codadtal island of
superagul by mologists from the
Capsto da Imbuta Natursl History
Museum, the new lion tamann,
Enown as cara prefa, or black face,
by slanders, wis scientifically desie-
nated e MERPIICIY catssara. | he
other members of the genus togeth
e totnd only abowut 2 080 m the wild,
spme provided by caphive-breeding
o0 programs around the world

Naivonal Geographic

October 100



Let's face it, it's an unsettling question
Especially when vou're traveling along-

SR sicdle it at 55 miles per hour

Fortunately, though, the answer is a gond dedl
miore reassuring. Because the davens who tinspont our chemicals
know precisely what they're hauling.  And they know précisely
whit to do if something goes wrong.

Which means, first and foremost, that they're trined © han
dle thesr ngs. In good or bad weather, on busy or desolate high-

You're passing a tank truck with one of those
hazard signs on the back and it occurs to

you that you have no idea how hazardous it
really 1s, which gets you wondering whether
the guy hauling it does either.

witys. And since hazardous materials don't suddenly become
harmless the moment the engines are turned off, our people are
also trained in the proper ways o load and unload them

[he statistics bear this out. OF the half-million or 30 hazrdous
materials shipments moving through the LS, every day, 99999
armve al thetr destination safely, without incident.

Unfortunately, that leaves (.01% that don't

Which is why the member companies of The Chemical Man
ufacturers Association are schooling loca] Hrefighters, police and
ambulance teams in the rght ways (o respond to docidents in-
volving hazardous chemicals.

It's also why we have something called CHEMTREC. A
rwenty-four-hour emengency center designed to get accurate acl-
vice into the hands of emerpency response personnel in the
earliest stages of an accident, when it counts the most. And to
quickly dispatch any of 225 emergency response teams to the
site of senous inadents. Anvwhere i the country, Day or nught

We do all this for one simple reason. The nsks assocated
with our chemicals don't end when they leave our plants, And
neither do our effonts to make them safer

To hingd out more about whar we're doing o produce
R

transport and handle chemicals more safely, call tor our

Responsible Care® Brochure ar 1-800-024-4321

The Chemical
Manufacturers Association.

We want vou 1o know,






Protect mg\fmr Homels A Bigg er
Job T'han You Might "T'hnk.

As the need to preerve our home p[.mi_*t becomes more obvious every J.ag.-,
INCTreasing numbers of corporations are I:ne-ginniﬂg tor address issues of social
TESTN lnui!:rilil'._'.' and environmental p:aiir'_nr,

Mutual of Omaha, however, reco gﬁixu—x! this n‘ﬂ'n'rrmii-rilit}- decades age.
For years, we've ='Llp£‘lflﬂi'{i .E:]rrl'm] comservation projects, wildlife orgamzations
and educational programs. Perhaps because there's a natural connection between
prodecting a {:..l.m1I}= FESITCES -'.I.'I'I:[']. protecting lh&: 'lilr'l."t'[l:l'! resoLLces,

”j.-. w expect a company with that kind u“"ti:‘tnrg.' to be a leaderin its own
induﬁ'r.rj.-' as 'm:[], yiou re correct,

We realize that peap[e's lives are 4:.|"|-am_?.'irr|?, more than ever hefore. 2o we
offer a Cl.f'ifl'lIf'.I."lE['lE‘T!l:'i."-'l! apprmﬁri‘i that allows you to draw From our full line of life,
health, &i:‘d]]i[if}'. group and small business insurance, and investment services.
And i-l:'ll.‘liviciuﬂﬂ}' tailor them te ad.apl'. Lo your needs as tll::'g clung&
ti1rl;J!:,_;,'E1.'l1|:{' '_l.-'u:lr]if:u-

itsan aAppTi t.1-:_'11 t}mt S TTIE LIILI:,' Jmhu:‘-ll brom

d CorTpany with a ]usi-:r;. ot concern tor our

changing world. Mnmﬁ[-#ﬁmﬂhi]
Compames

Brotecting You InWays No One FEver Thought Of Before.
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| have i lot of respect for our Storvieller Joe BavcHac (below)
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Helen Thayer, at
.. age 51, skied to the
;ﬁmﬂnrd:hkwrthher ‘
_ She pulled a 168-pound sled for 27 ©
™ days and 345 miles, surviving seven =
polar bear confrontations, three bliz-
mﬁ.mmﬂmﬂm -
dlﬂh:imm.l‘[*ﬂim:m}r ~
civilized warch from the Timex
women’s fashion collection.
It costs about $40.,

TIMEX

Fiir [he retaler neanisl you Call 1-8D0-157- 8461
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